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Overview: Scientific and Engineering Research 
Facilities at Colleges and Universities: 1998 



Introduction 

The availability, condition, and adequacy of the 
physical facilities needed to conduct science and engi- 
neering (S&E) research at our Nation’s colleges, universi- 
ties, and biomedical research institutions have long been 
a concern of policy makers, higher education admini- 
strators, scientists, and engineers. In particular, questions 
about the following critical issues have been raised: 

• How much space is there for conducting S&E 
research? 

• Is this enough space to meet the Nation’s S&E 
research needs? 

• What is the condition of this space? 

• How much new S&E space needs to be con- 
structed? How much of the existing S&E space 
needs repair or renovation? 

• How much construction and repair/renovation is 
taking place and what does it cost? 

• How do colleges, universities, and biomedical 
institutions fund these capital projects? 

• How has the situation changed over the past 
decade? 

Educators and policy makers have been particularly 
concerned about the quantity and quality of S&E research 
space at nondoctorate-granting institutions (those dedi- 
cated primarily to undergraduate education), minority- 
serving institutions (those with relatively large percent- 
ages of minority students), and biomedical institutions. 
These institutions contribute to the scientific enterprise 
by providing students with the science and engineering 
education necessary to pursue advanced education and 
training as well as research and teaching careers in science 
and engineering. 

In the mid-1980s, both the U.S. House of 
Representatives and the Senate held hearings at which 
experts testified about the seriousness of the condition 
of the Nation’s S&E research facilities. As a result, 



Congress mandated that the National Science Foundation 
(NSF) collect and analyze data that address a range of 
S&E research facilities issues. The mandate states: 

The National Science Foundation is 
authorized to design, establish, and maintain 
a data collection and analysis capability in 
the Foundation for the purpose of identifying 
and assessing the research facilities needs of 
universities and colleges. The needs of 
universities by major field of science and 
engineering, for construction and modern- 
ization of research laboratories, including 
fixed equipment and major research 
equipment, shall be documented. University 
expenditures for the construction and 
modernization of research facilities, the 
sources of funds, and other appropriate data 
shall be collected and analyzed. The 
Foundation, in conjunction with other 
appropriate Federal agencies, shall report the 
results to Congress. The first report shall be 
submitted to Congress by September 1, 1986 
(42 U.S.C. 1886). 

On a biennial basis since 1986, NSF has collected 
data on S&E research facilities in the Nation’s research- 
performing colleges, universities, and biomedical insti- 
tutions. This overview presents the major findings from 
the 1998 survey and provides a summary of changes that 
have taken place between the 1988 and 1998 surveys. A 
brief description of the study’s methods precedes a 
discussion of its major findings. 

Survey Methods 

The 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities was 
mailed to 465 institutions. In February, 1998, surveys 
were mailed to 365 academic institutions. In June, 1998, 
surveys were mailed to 50 nonprofit research organi- 
zations and 50 research hospitals. The sample of academic 
institutions represents 660 colleges and universities that 
either had research and development (R&D) expenditures 



of $50,000 or more in 1993, or were minority-serving 
institutions that had any R&D expenditures in that year. 
The sample of 1 00 nonprofit research organizations and 
research hospitals represents the 301 National Institutes 
of Health (NIH) 1997 grant recipients. 

Of the 660 research-performing academic institu- 
tions, 57 percent were doctorate-granting and 43 percent 
were nondoctorate-granting. 1 In Chapters 1 through 8, 
the doctorate-granting academic institutions are 
categorized into two groups: “top 100” and “other 
doctorate-granting” institutions. The top 100 institutions 
are the 100 academic institutions that had the largest 
R&D expenditures in 1993 and the other doctorate- 
granting institutions represent the remaining 278 
doctorate-granting academic institutions. In Chapter 9, 
Biomedical Research Facilities, the academic institutions 
are categorized differently. The 50 academic institutions 
that had the largest R&D expenditures in 1993 are 
referred to as the “top 50,” and the remaining 328 
academic institutions are referred to as “other-doctorate 
granting” institutions. In addition, academic institutions 
that had any research space or capital projects in the 
biological or medical sciences inside medical schools 
were identified as “medical schools.” 

In 1998, respondents could complete the survey 
either electronically over the Internet 2 or on paper. 



Institutions that participated in the 1996 survey were 
sent a computer-generated “facsimile” of their previous 
responses. Extensive telephone follow-up elicited a high 
response rate and reduced the number of items that 
respondents had initially omitted or responded to 
inconsistently. In all, 304, or 87 percent of all qualified 
academic institutions, including all of the “top 100,” and 
83, or 87 percent of all qualified research hospitals and 
nonprofit research organizations completed the survey. 
Of these 387 institutions, 53 percent responded via the 
Internet and 47 percent completed the paper version of 
the survey. (See Appendix A, “Technical Notes,” for a 
detailed description of the sampling procedures and data- 
collection methods.) 

How Much S&E Research Space 
Do Colleges and Universities 
Have? 

In 1998, the Nation’s colleges and universities had 
488 million net assignable square feet (NASF) 3 of 
academic space. Fifty-nine percent of this space, 
286 million NASF, was dedicated to instruction and 
research in science and engineering. Half of this S&E 
space, 143 million NASF, was devoted specifically to 
research (table 1). 



1 Throughout this report, these institutions are referred to as 

‘research-performing’ institutions. Except where explicitly stated 3 Net assi 8 nable square feet is defined as the sum of all areas, in 

otherwise, the statistics presented in the report are for the weighted S 9 uare feet, on all floors of a building assigned to, or available to be 
values of all institutions represented in the sample. assigned to, an occupant for specific use. 

2 In 1996, a Windows-based disk version of the survey was 
provided as an option. 



T able 1 . Amount of space by institution type: 1 998 



Institution type 


Number of 
institutions 


Instructional and 
research space in 
all academic fields 


Instructional and 
research space 
in S&E fields 


Research space 
in S&E fields 








NASF in millions 




Total 


660 


488 


286 


143 


Doctorate-granting 

Top 100 in research 


378 


416 


261 


136 


expenditures 


100 


252 


' 177 


101 


Other 


278 


164 


84 


35 


Nondoctorate-granting 


282 


72 


25 


7 



KEY: S&E = science and engineering. 



NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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The Nation’s S&E research space was distributed Almost three quarters (72 percent or 103 million 
across the three types of research-performing institutions NASF) of the Nation’s S&E research space is 

as follows (figure 1): concentrated in five fields (table 2): 



• The top 100 institutions, which represent 
1 5 percent of all research-performing institutions, 
occupied 71 percent of this space (101 million 
NASF); 

• The other doctorate-granting institutions, which 
represent 42 percent of all research-performing 
institutions, occupied 24 percent of this space 
(35 million NASF); and 

• The nondoctorate-granting institutions, which 
represent 43 percent of all research-performing 
institutions, occupied 5 percent of this space 
(7 million NASF). 

It should also be noted that while the top 100 
institutions represent 15 percent of the total number of 
research-performing institutions, they accounted for 
80 percent of all R&D expenditures 4 in 1996. Thus, the 
proportion of S&E research space that they occupy, 
71 percent, is roughly proportional to their share of total 
R&D expenditures. 

4 The 1998 expenditures data were not available at the time this 
report was written. The most recent expenditure data, 1996, were 
therefore used. National Science F oundation, Academic Research and 
Development Expenditures: Fiscal Year, 1996. 



Figure 1. Amount of science and engineering 
research space by institution type: 1998 
[NASF in millions] 



Nondoctorate 



(N=282) 

5% 




KEY: NASF = net assignable square feet. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



• The agricultural sciences — 17 percent or 
25 million NASF; 

• Engineering — 16 percent or 23 million NASF; 

• The biological sciences outside medical 
schools — 13 percent or 19 million NASF; 

• The physical sciences — 13 percent or 1 8 million 
NASF; and 



Table 2. Existing and needed science and engineering 



research space by field: 1998 



Field 


Number of 
institutions 
with 
space* 


Existing 
NASF 
[In millions] 


Percentage 

of 

institutions 

reporting 

inadequate 

space 


Additional 
NASF 
needed 
[In millions] 


Total 


660 


143 


83 


29 


Biological sciences— 
inside medical 










schools 


127 


12 


70 


3 


outside medical 










schools 


569 


19 


64 


5 


Physical sciences 


556 


18 


64 


4 


Psychology 


474 


3 


51 


1 


Soda! sciences 


428 


5 


61 


1 


Mathematics 


416 


1 


44 


0 


Computer sciences 


395 


2 


56 


1 


Earth, atmospheric, 
and ocean 










sciences 


365 


8 


62 


2 


Engineering 


305 


23 


60 


4 


Agricultural sciences... 


108 


25 


55 


2 


Medical sciences— 
outside medical 










schools.... 


280 


7 


54 


2 


inside medical 










schools.... 


127 


18 


67 


4 


Other sciences 


149 


3 


44 


1 



* Includes only institutions reporting existing and/or needed research 
space in the specified field. 



KEY: NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 





• The medical sciences in medical schools — 
1 3 percent or 1 8 million NASF. 

Is the Amount of S&E Research 
Space Adequate for Current 
Research Commitments? 

In light of their current research commitments, more 
than half of all institutions reported inadequate amounts 
of space in every S&E field except mathematics, where 
44 percent of the institutions indicated that the amount 
of research space was inadequate (table 2). At least 
60 percent of all research-performing institutions reported 
that their research space was inadequate in each of the 
following seven S&E fields: 

• The biological sciences in medical schools — 
70 percent of institutions reported having 
inadequate space; 5 

• The medical sciences in medical schools — 
67 percent of institutions; 

• The biological sciences outside medical 
schools — 64 percent of institutions; 

• The physical sciences — 64 percent of 
institutions; 

• The earth, atmospheric, and ocean sciences — 
62 percent of institutions; 

• The social sciences — 61 percent of institutions; 
and 

• Engineering — 60 percent of institutions. 

To meet their current research commitments, the 
research-performing institutions reported that they needed 
an additional 29 million NASF of S&E research space, 
or 20 percent more than they currently have. Three million 
or more NASF of research space were needed in each of 
the following five S&E fields (table 2): 



5 Reported percentages of institutions include only those that 
had or needed research space in the field. For example, there were 
127 institutions with or needing biological science research space in 
medical schools (table 2), of which 70 percent (89) reported having 
inadequate space. By comparison, 569 institutions reported having 
or needing research space in the biological sciences outside of medical 
schools. Sixty-four percent of these institutions, or 364, indicated 
that the amount of space in this field was inadequate. 







• The biological sciences outside medical schools 
(5 million NASF); 

• The physical sciences (4 million NASF); 

• Engineering (4 million NASF); 

• The medical sciences in medical schools 
(4 million NASF); and 

• The biological sciences in medical schools 
(3 million NASF). 

What is the Condition of the 
Nation’s S&E Research Space? 

Over a third (39 percent or 56 million NASF) of S&E 
research space at research-performing institutions was 
rated as “suitable for the most scientifically competitive 
research” (see Chapter 2). However, the research- 
performing institutions classified 18 percent (26 million 
NASF) of their research space as needing major reno- 
vation and another 5 percent (7 million NASF) as needing 
replacement. Thus, almost one quarter (23 percent) of 
all S&E research space requires either major renovation 
or' replacement. Fields with the greatest amount of 
research space needing major renovation or replacement 
include: 



• The agricultural sciences (7.5 million NASF); 

• The biological sciences outside medical schools 
(4.8 million NASF); 

• The medical sciences in medical schools 
(4.6 million NASF); 

• Engineering (4.3 million NASF); and 

• The physical sciences (3.9 million NASF). 

How Much Construction and 
Repair/Renovation Has Been 
Deferred? 

In 1998, 54 percent of research-performing insti- 
tutions reported that they had to defer needed S&E 
construction or repair/renovation projects that would 
support their current research program commitments 
because of insufficient funds. The vast majority of 
institutions that had deferred projects (87 percent) had 
included at least some of these projects in an approved 
institutional plan. 
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The total estimated cost for deferred S&E research 
construction and repair/renovation projects (both in and 
not in an institutional plan) was $11.4 billion in 1998. 
Deferred construction projects accounted for $7.0 bil- 
lion (61 percent) of these costs, while deferred repair/ 
renovation projects accounted for the other $4.4 billion 
(39 percent) (see Chapter 6). 

Deferred construction costs exceeded $1 billion in 
each of three fields. Institutions reported deferred repair/ 
renovation costs in excess of $500 million in the same 
three fields. These fields and the deferred costs are: 

• The physical sciences: $1.6 billion in deferred 
construction and $901 million in deferred repair/ 
renovation; 

• The biological sciences outside medical schools: 
$1.2 billion in deferred construction and 
$853 million in deferred repair/renovation; and 

• Engineering: $ 1 .0 billion in deferred construction 
and $700 million in deferred repair/renovation. 

How Much S&E Construction 
and Repair/Renovation Did 
Institutions Start in 1996 and 
1997 ? 

New construction projects begun in 1996 and 1997 
are expected to produce 11.1 million NASF of new S&E 
research space. This space is the equivalent of about 
8 percent of existing research space. 6 Similarly, new 
repair/renovation projects begun in 1996 and 1997 are 
expected to upgrade 15.1 million NASF, about 11 percent 
of existing research space (see Chapter 3 and Appen- 
dix E). 

In 1996 and 1997, institutions were less likely to start 
new construction projects than they were to start repair/ 
renovation projects. Overall, one third of institutions 



6 Because some newly constructed S&E research space replaces 
existing space, the reader is cautioned against adding NASF under 
construction to existing NASF to obtain a total NASF once 
construction is completed. In addition, it should not be assumed that 
space being constructed is necessarily the same space that institutions 
report as needed in any given field in 1 998. 



(30 percent) started new S&E construction projects in 
1996 and 1997 and over half (52 percent) started repair/ 
renovation projects (table 3). 

Institutions were most likely to start construction 
projects in the following fields: 

• The medical sciences in medical schools — 
33 percent of institutions; 7 and 

• The agricultural sciences — 28 percent of 
institutions. 

Similarly, institutions were most likely to start repair/ 
renovation projects that cost over $100,000 in the 
following fields: 

« The biological sciences in medical schools — 
5 1 percent of institutions; 

• The medical sciences in medical schools — 
41 percent of institutions; 

• Engineering — 35 percent of institutions; and 

• The physical sciences — 31 percent of 
institutions. 

How Much Are S&E Construc- 
tion and Repair/Renovation 
Projects Expected to Cost? 

New construction projects begun in 1996 and 1997 
are expected to cost $3.1 billion. Projects scheduled to 
begin in 1998 and 1999 are expected to cost another 
$3.9 billion. Institutions reported an additional $7.0 bil- 
lion of estimated deferred construction costs. Similarly, 
new repair/renovation projects costing over $100,000 
begun in 1 996 and 1 997 are expected to cost $1.3 billion 
and projects costing less than $100,000 are expected to 
cost $0.2 billion, for a total of $1.5 billion in repair/ 
renovation projects in 1996 and 1997. Repair/renovation 
projects costing more than $100,000 scheduled to begin 
in 1 998 and 1 999 are expected to cost $1.6 billion. Institu- 
tions estimated deferred repair/renovation costs totaling 
$4.4 billion (figure 2). 



7 Percentages are reported only for those institutions that have 
or plan to construct research space in a given S&E field. 
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Table 3. Constructionahd repair/'renovation activity by science and engineering field: 1996—97 



Field 


Percentage of 
institutions starting 
new construction 


Cost of new 
construction 
[In millions of dollars] 


Percentage of 
institutions starting 
repair/renovation 


Cost of 

repair/renovation 
[In millions of dollars] 


Total 


30 


3,110 


52 


1,325 


Biological sciences— 










inside medical schools 


14 


178 


51 


164 


outside medical schools 


13 


404 


29 


200 


Physical sciences 


11 


381 


31 


244 


Psychology 


4 


77 


8 


65 


Social sciences 


5 


75 


12 


40 


Mathematics 


1 


9 


3 


5 


Computer sciences 


4 


21 


5 


12 


Earth, atmospheric, and 
ocean sciences 


11 


172 


12 


52 


Engineering 


11 


332 


35 


208 


Agricultural sciences 


28 


273 


25 


50 


Medical sciences— 
inside medical schools 


33 


784 


41 


196 


outside medical schools 


9 


259 


25 


76 


Other sciences 


10 


145 


17 


11 



NOTE: Components may not add due to rounding. Percentages are based on the number of institutions with existing research space or planned 

construction or repair/renovation of research space in a given field. Only projects costing $100,000 or more. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



Figure 2. Costs of construction and repair/renovation of science and engineering research facilities begun in 
1996 and 1997, scheduled for 1998 and 1999, and deferred costs in 1998-99 



In billions of dollars 

8.0 t 




Construction Repair/renovation 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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Four fields account for more than half (61 percent) 
of the $3.1 billion committed to the construction of new 
research space started in 1996 and 1997 (table 3). 

• The medical sciences in medical schools 
($784 million); 

• The biological sciences outside medical schools 
($404 million); 

• The physical sciences ($381 million); and 

• Engineering ($332 million). 

Five fields account for more than three quarters 
(76 percent) of the $1.3 billion committed to the repair/ 
renovation of research space: 

• The physical sciences ($244 million); 

• Engineering ($208 million); 

• The biological sciences outside medical schools 
($200 million); 

• The medical sciences in medical schools 
($196 million); and 

• The biological sciences in medical schools 
($164 million). 

How are Colleges and 
Universities Funding S&E 
Capital Projects? 

Overall, the research-performing institutions derived 
their S&E capital projects funds from three major sources: 
the Federal Government, state and local governments, 
and internal sources. Internal sources consist of private 
donations, tax-exempt bonds, other debt sources, and 
other sources (table 4). 

Although more than twice as many dollars from each 
source were allocated to construction project expenses 
($3.1 billion) than to repair/renovation project expenses 
from projects costing over $100,000 ($1.3 billion), the 
funds were drawn from each source in similar propor- 
tions, regardless of the type of project. Internal sources 
were the largest source of funds for both types of projects: 



• Internal sources accounted for 60 percent 
($1,873 million) of all construction funds and 
65 percent ($866 million) of all repair/renovation 
funds; 

• State and local governments accounted for 
31 percent ($967 million) of all construction 
funds and 26 percent ($3 3 8 million) of all repair/ 
renovation funds; and 

• The Federal Government directly accounted for 
9 percent of all construction funds ($271 mil- 
lion) and 9 percent ($121 million) of all repair/ 
renovation funds. Additionally, some Federal 
funding comes through overheads on grants and/ 
or contracts from the Federal Government. These 
overhead payments are used to defray the indirect 
costs of conducting federally funded research and 
are counted as institutional funding. 

The relative distribution of the three sources of funds 
for S&E construction and repair/renovation projects dif- 
fered between the public and private research-performing 
institutions. The relative distribution of construction 
funds between institution types is as follows (figure 3): 

• Internal sources accounted for 43 percent 
($847 million) of all construction funds at public 
institutions and 91 percent ($1,025 million) at 
private institutions; 



Table 4. Source of funds to construct and repair/ 
renovate science and engineering 
research space: 1996-97 




Percentage of 


Percentage of 




funds for 


funds for 


Source of funds 


new construction 


repair/renovation 


Total sources 


100 


100 


Federal Government 


9 


9 


State/local government 


31 


26 


Internal sources 


60 


65 


Total costs [In billions of 






dollars] 


3.1 


1.3 



NOTE: Components may not add to totals due to rounding. Only 



projects costing $100,000 or more. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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Figure 3. Source of funds for the construction of 
science and engineering research space by 
control of institution: 1996-97 



Percentage of 
contribution 

100 -i 




Federal State/local Internal sources 

Government governments 



Contribution source 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



Figure 4. Source of funds for the repair/renovation of 
science and engineering research space by 
control of institution: 1996-97 



Percentage of 
contribution 




Federal Government State/local Internal sources 
governments 

Contribution source 



NOTE: Percentages may not add to 1 00 due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



• State and local governments accounted for 
47 percent ($940 million) of all construction 
funds at public institutions and 2 percent 
($26 million) at private institutions; and 

• The Federal Government accounted for 10 per- 
cent ($201 million) of all construction funds at 
public institutions and 6 percent ($70 million) 
of all construction funds at private institutions. 

The relative distribution of repair/renovation funds 
between institution types is as follows (figure 4): 

• Internal sources accounted for 40 percent 
($269 million) of all repair/renovation funds at 
public institutions and 91 percent ($597 million) 
at private institutions; 

• State and local governments accounted for 
49 percent ($328 million) of all repair/renovation 
funds at public institutions and 1 percent 
($10 million) at private institutions; and 

• The Federal Government accounted for 1 1 per- 
cent ($72 million) of all repair/renovation funds 
at public institutions and 7 percent ($48 million) 
at private institutions. 

What is the State of S&E 
Research Space at Minority- 
Serving Institutions? 

Since its inception, the Survey of Scientific and 
Engineering Research Facilities at Colleges and 
Universities has included a subset of Historically Black 
Colleges and Universities (HBCUs). These institutions 
have been recognized for their contributions to the educa- 
tion of black students in general and for their role in pre- 
paring students for science and engineering careers. NSF 
has recognized the growth in minority enrollments in 
higher education overall and, thus, added two other types 
of minority-serving institutions to the 1998 sample. The 
inclusion of non-HBCU-Black institutions acknowledges 
the fact that there are many colleges and universities that 
enroll large percentages of black students but are not 
designated as HBCUs. Similarly, as Hispanic enrollments 
in higher education increase, there is a need to examine 
institutions serving these students. The group of minority- 
serving institutions varies in size and focus; it is composed 
of both nondoctorate and doctorate-granting institutions, 
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and includes one of the top 100 research-performing 
institutions. Below is a summary of some of the key 
characteristics of minority-serving institutions: 

• Number of institutions: The Nation’s 660 
research-performing institutions include 57 
HBGUs, 13 non-HBCU-Black-serving insti- 
tutions, and 10 Hispanic-serving institutions. 
These 80 institutions comprise 12 percent of all 
research-performing institutions. 

• Amo unt of S&E research space: The minority- 
serving institutions contain 3 .9 million NASF of 
S&E research space, or 3 percent of the total 
amount of research space across all research- 
performing institutions. 

• S&E research space by field: Four fields 
account for 71 percent of all the S&E research 
space in minority- serving institutions: engi- 
neering, 960 thousand NASF; the agricultural 
sciences, 710 thousand NASF; the physical 
sciences, 543 thousand NASF; and the biological 
sciences outside of medical schools, 519 thou- 
sand NASF. 

• Adequacy of amount of space: At least 
60 percent of the minority-serving institutions 
report inadequate amounts of S&E research 
space in eight fields: engineering; psychology; 
the physical sciences; the computer sciences; the 
biological sciences outside of medical schools; 
the social sciences; the earth, atmospheric, and 
ocean sciences; and the medical sciences outside 

, medical schools. 

• Condition of research space: Seventeen percent 
of the S&E research space (0.7 million NASF) 
in minority-serving institutions is reported to 
require either major renovation or replacement. 

• Construction activity: Twenty-four percent of 
the minority-serving institutions started S&E 
construction projects in either 1996 or 1997. The 
cost of these projects at the time they were started 
was $120 million. The cost of these projects 
represented 4 percent of the total S&E construc- 
tion costs undertaken at all research-performing 
institutions. 

• Repair/renovation activity: Twenty-nine per- 
cent of the minority-serving institutions started 
S&E repair/renovation projects in either 1996 
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or 1997. The cost of these projects at the time 
they were started was approximately $36 million. 
The cost of these projects represented 3 percent 
of the total across all research-performing 
institutions. 

• Sources of funding: State and local 
governments were the primary funding source 
for both construction and repair/renovation 
projects over $100,000 in minority-serving 
institutions, followed by internal sources (table 5). 



How Much Animal Research 
Space do the Nation’s Colleges 
and Universities Have? 

The 83 percent of research-performing institutions 
that have animal laboratory facilities reported a total of 
11.9 million NASF of animal research space. This repre- 
sents 8 percent of all S&E research space. 

The distribution of animal research space across types 
of institutions parallels the distribution of all S&E research 
space. In addition, the proportion of animal research space 
as a part of all S&E research space is roughly 8 percent 
at each type of institution: 

• The top 100 institutions occupy 71 percent 
(101 million NASF) of all S&E research space 
and have 72 percent (8.5 million NASF) of all 
animal research space; 



Table 5. Source of funds to construct and repair/ 
renovate science and engineering research 
space at minority-serving institutions: 1996-97 




Percentage of 


Percentage of 




funds for 


funds for 


Source of funds 


new construction 


repair/renovation 


Total sources 


100 


100 


Federal Government.. 


21 


17 


State/local governments 


42 


63 


Internal sources 


37 


20 


Total costs [In millions of 






dollars] 1 


120 


36 



NOTE: Components may not add to totals due to rounding. Only 

projects costing $100,000 or more. 



SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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• The other doctorate-granting institutions occupy 
24 percent (35 million NASF) of all S&E 
research space and have 23 percent (2.7 million 
NASF) of all animal research space; and 

• The nondoctorate-granting institutions occupy 
5 percent (7 million NASF) of all S&E research 
space and have 5 percent (0.6 million NASF) of 
all animal research space. 

What is the State of the Nation’s 
Biomedical Research Facilities? 

Biomedical research facilities are a critical compo- 
nent of the Nation’s science and engineering research 
system. This report assesses the amount, quality, and 
condition of biomedical research space at the Nation’s 
biomedical research-performing institutions. Below is a 
summary of some of the key characteristics of these 
institutions. 

The Nation has 908 biomedical research-performing 
institutions. These include 612 academic institutions 
(colleges, universities, and medical schools), 171 nonprofit 
research organizations, and 125 research hospitals. 

The biomedical research-performing institutions had 
73.3 million NASF of biomedical research space in 1998. 
Slightly more than half of this space (53 percent or 
38.9 million NASF) was in the biological sciences; the 
other 47 percent or 34.4 million NASF was in the medical 
sciences. More than three quarters of the biomedical 
research space (77 percent or 56.2 million NASF) was 
located in academic institutions. Nonprofit research 
organization accounted for 1 3 percent (9.5 million NASF) 
of all biomedical research space, while research hospitals 
accounted for 10 percent (7.6 million NASF). The 
HBCUs had 1 .2 percent (670 thousand NASF) of all the 
biomedical research space in the Nation’s biomedical 
research-performing institutions: 73 percent of this space 
(490 thousand NASF) was in the biological sciences; 
28 percent (190 thousand NASF) was in the medical 
sciences. 

Overall, 65 percent of institutions with existing or 
needed research space in the biological sciences and 
52 percent of institutions with existing or needed research 
space in the medical sciences reported that the amount 



of biomedical research space they had was inadequate 
to meet their research commitments. Similarly, 71 percent 
of the HBCUs with existing or needed research space in 
the biomedical sciences reported that the amount of space 
they had was inadequate to meet their current biomedical 
research commitments. 

In order to meet their current research commitments, 
the biomedical institutions reported that they needed an 
additional 9.0 million NASF of research space in the 
biological sciences or 23 percent more than they currently 
have. At the same time, they reported that they needed 
an additional 7.1 million NASF of research space in the 
medical sciences or 21 percent more than they currently 
have. 

In fiscal years 1996 and 1997, 172 biomedical 
research-performing institutions started construction on 
7.4 million NASF of research space: 1 16 institutions 
started construction on 3.5 million NASF of research 
space in the biological sciences; 81 institutions started 
construction on 3.9 million NASF of research space in 
the medical sciences. 

In fiscal years 1996 and 1997, 379 biomedical 
research institutions started repair/renovation projects on 
9.0 million NASF of biomedical research space: 282 insti- 
tutions began repair/renovation projects on 5.5 million 
NASF of research space in the biological sciences; 172 
institutions began repair/renovation projects on 3.5 mil- 
lion NASF of research space in the medical sciences. 
The biomedical research-performing institutions reported 
$5.6 billion in construction and repair/renovation projects 
that had to be deferred because of insufficient funds. 
Construction projects account for 64 percent ($3.6 billion) 
of the total deferred capital project costs. 

In 1998, 700 of the 908 biomedical research- 
performing institutions (77 percent) had animal labora- 
tory facilities. These institutions reported a total of 
14 million NASF of animal research space. Most of this 
space (83 percent or 12 million NASF) was located in 
academic institutions. 

Looking Back Over the Decade 

The 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities provides 
an opportunity to examine the status of the Nation’s S&E 
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research facilities over a ten-year period. 8 While some 
aspects of facilities (e.g., the amount of space) have 
changed gradually and steadily over the decade, other 
aspects (e.g., construction and repair/renovation starts) 
have tended to fluctuate over this period. 9 

Amount of Research Space 

The amount of S&E research space in the Nation’s 
research-performing colleges and universities has grown 



8 While the Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities has collected data on a number of the 
same issues over time, modifications to individual questions have 
occurred and new questions that address issues that arose between 
survey periods have been added. It should also be noted that the 
institutions sampled change over time, particularly for the other 
doctorate-granting and nondoctorate-granting groups. In addition, the 
classification of some institutions changed, e.g., institutions that did 
not grant doctorate degrees in one period did so at a later period. The 
sampling frame, however, has always reflected those institutions with 
R&D expenditures of $50,000 or more and, starting in 1992, 
Historically Black Colleges and Universities with any R&D 
expenditure. 

9 We limit our discussion to changes over time where the 1 986- 
87 estimate falls outside the 1 996-97 estimate’s 95 percent confidence 
interval. 



continuously over the decade. In 1988, there were 
1 12 million NASF of research space. Ten years later, 
there were 143 million NASF, a 28-percent increase. 
Doctorate-granting institutions account for most of the 
growth in actual S&E research space over this period 
(figure 5): 

• At the top 100 institutions, S&E research space 
increased by 25 percent or 20 million NASF (from 
81 million NASF to 101 million NASF); 

• At other doctorate-granting institutions, S&E 
research space increased by 30 percent or 8 mil- 
lion NASF (from 27 million NASF to 35 million 
NASF); and 

o At nondoctorate-granting institutions, S&E 
research space increased by 40 percent or 2 mil- 
lion NASF (from 5 million NASF to 7 million 
NASF). 




KEY: NASF = net assignable square feet. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities; and Scientific end Engineering Research Facilities at Colleges and Universities: 1996, table 1-3, p 1-6. 
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Increases in the amount of S&E research space in 
the individual S&E fields were gradual and fairly even 
across fields. 

The Condition of S&E Research 
Space 

In 1988, 24 percent of all research space was rated 
as “suitable for the most scientifically competitive 
research,” whereas in 1998, 39 percent of all of research 
space was rated as being in this highest quality condition 
(see Appendix E). The amount of research space reported 
to need major renovation or replacement to meet current 
research commitments also has increased continuously, 
from 16 to 23 percent, over the past ten years. In 1988, 
17.7 million NASF of all S&E research space required 
repair or renovation compared with 33.0 million NASF 
in 1998. 

In this ten-year period, the amount of research space 
requiring renovation or replacement has increased in 
every S&E field. In eight out of the twelve fields, the 
amount of research space in this condition has nearly 
doubled over the decade (figure 6): 10 

• The social sciences research space in need of 
renovation- or replacement increased from 
0.3 million NASF to 0.7 million NASF; 

• The medical sciences outside medical schools: 
from 0.8 million NASF to 1.8 million NASF; 

• The earth, atmospheric, and ocean sciences: from 
0.9 million NASF to 1.9 million NASF; 

• The agricultural sciences: from 3 .6 million NASF 
to 7.5 million NASF; 

• The biological sciences outside medical schools: 
from 2.4 million NASF to 4.8 million NASF; 

• The biological sciences in medical schools: from 
1.0 million NASF to 1.9 million NASF; 

• The medical sciences in medical schools: from 
2.4 million NASF to 4.6 million NASF; and 



Figure 6 . Amount of science and engineering research 
space needing major renovation or replacement 
• by f i eld; 1988 and-1 998 < 
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KEY: NASF = net assignable square feet. 



SOURCE: National Science Foundation/Division of Science Resources 
Studies (SRS), 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities; and 
Scientific and Engineering Research Facilities at Colleges 
and Universities: 1996, table 2-3, p 2-6. 



• Engineering: from 2.2 million NASF to 
4.3 million NASF. 



New Construction and Repair/ 
Renovation Projects 



10 Due to differences in the standard errors of each estimate, 
changes over time of the same magnitude may not have the same 
interpretation. 



The amount of new research space under construc- 
tion and the amount of research space affected by 
repair/renovation projects have fluctuated over time. In 
1996 and 1997, research-performing institutions began 
construction on 1 1 . 1 million NASF ; in 1 986 and 1987, con- 
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struction was begun on 9.9 million NASF. The amount 
of S&E research space affected by new repair/renovation 
projects in 1996 and 1997 was 15.1 million NASF; the 
amount of research space repaired or renovated in 1986 
and 1987 was 13.4 million NASF (see Appendix E). 

Overall, the proportion of institutions (30 percent) 
starting construction projects in 1996 and 1997 is less than 
the proportion (37 percent) that started construction 
projects ten years earlier, in 1986 and 1987. The propor- 
tion of institutions beginning new construction projects in 
two fields changed over the decade: 

• Engineering decreased from 28 percent of insti- 
tutions to 1 1 percent; and 

• The agricultural sciences decreased from 38 per- 
cent of institutions to 28 percent. 

The proportion of institutions (52 percent) starting 
new repair/renovation projects in 1996 and 1997 was 
similar to the proportion (56 percent) that started repair/ 
renovation projects in 1986 and 1987. However, a change 
in the proportion of institutions beginning new repair/ 
renovation projects over the decade occurred in four 
fields: 

• The physical sciences increased from 22 percent 
of institutions to 3 1 percent; 

• Engineering decreased from 42 percent of insti- 
tutions to 35 percent; 

• The medical sciences outside medical schools 
increased from 12 percent of institutions to 
25 percent; and 

• The medical sciences in medical schools 
decreased from 54 percent of institutions to 
41 percent. 

The Cost of Construction and 
Repair/Renovation Projects 

The total costs of new construction and repair/ 
renovation projects have fluctuated overtime. However, 
in 1996 and 1997, research-performing institutions com- 
mitted 1 5 percent more funds (in inflation-adjusted dol- 
lars) for capital projects costing over $100,000 than they 
did a decade ago. In 1986 and 1987, they committed 
$2.7 billion to new construction projects compared with 



$3.1 billion in 1996 and 1997; and $1.1 billion to repair/ 
renovation compared with $1.3 billion in 1996 and 1997 11 
(figure 7). 

Although the amount of funds committed to new 
construction projects costing over $100,000 has varied 
over time by field, construction expenditures approxi- 
mately doubled or more in three fields since 1986-87: 

• In mathematics, the amount of funds increased 
$7 million, from $2 million to $9 million; 

• In the earth, atmospheric, and ocean sciences, 
the amount of funds increased $97 million, from 
$75 million to $172 million; and 

• In the medical sciences in medical schools, the 
amount of funds for new construction projects 
increased $385 million, from $399 million to 
$784 million. 

The amount of funds committed to repair/renovation 
projects costing over $100,000 has also varied over time 
by field. The repair/renovation expenditures increased 
in four fields: 

• In psychology, the amount of funds committed 
to repair/renovation projects increased $47 mil- 
lion, from $18 million to $65 million; 

• In the earth, atmospheric, and ocean sciences, 
the amount of funds increased $25 million, from 
$27 million to $52 million; 

• In the physical sciences, the amount of funds 
increased $105 million, from $139 million to 
$244 million; and 

• In the biological sciences in medical schools, the 
amount of funds increased $62 million, from 
$102 million to $164 million. 

Sources of Funds 

The first survey period for which data are presented 
in this report on the different sources of funds 
committed to new construction and repair/renovation 



11 All dollar figures are adjusted to 1997 levels using the U.S. 
Bureau of the Census’ Composite Fixed Price Index for Construction. 
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Figure 7. Trends in expenditures on science and engineering research space construction 
and repair/renovation starts by institution type: 1986-97 



In millions of constant 

1997 dollars Construction 




♦—Total — Top 100 — -A- - Other doctorate-granting - - ■ - - Nondoctorate-granting 



In millions of constant 

1997 dollars Repair/Renovation 




NOTE: All dollar figures are adjusted to 1997 levels using the U.S. Bureau of the Census' Composite Fixed Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities; and Scientific and Engineering Research Facilities at Colleges and Universities: 1996, 
table 3-2, p 3-5. 
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projects is 1990 and 1991. In 1990 and 1991, institutions 
provided 55 percent ($2.47 billion) of the $4.52 billion 
committed to the construction and repair/renovation of 
S&E research facilities costing over $100,000. State and 
local governments provided 32 percent ($1.43 billion) 
of the total combined funds, and the Federal Government 
provided 14 percent ($0.61 billion). 



In 1996 and 1997, institutions provided 62 percent 
($2.74 billion) of the $4.4 billion committed to the con- 
struction and repair/renovation of S&E research facilities 
costing over $100,000 ($4.44 billion). State and local 
governments provided 29 percent ($1.31 billion) and 
the Federal Government provided 9 percent ($0.39 
billion). 



Introduction 



Background 

Since 1986, and every two years thereafter, the 
National Science Foundation (NSF) has collected data 
on issues related to science and engineering research 
facilities in U.S. colleges and universities. The Survey 
of Scientific and Engineering Research Facilities at 
Colleges and Universities, which is co-sponsored by the 
National Institutes of Health (NIH), provides information 
on the availability and condition of S&E research space, 
the extent to which colleges, universities, nonprofit bio- 
medical research organizations, and research hospitals 
construct facilities and repair existing space, the funding 
of this activity, and the need for additional S&E research 
space. 



NSF submitted the first report to Congress in 1986, 
and additional reports were submitted every two years 
thereafter. In each of those years, surveys were conducted 
to provide NSF with the information Congress requested. 
The 1998 report summarizes the findings of the 1998 
survey, and it compares results with previous survey 
cycles. 

The Survey and Its Design 

The 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities collected 
data to address a number of questions regarding S&E 
research space, including: 



The impetus for this effort stems from hearings held 
in both the U.S. House of Representatives and the Senate 
in the mid-1980s. These hearings concluded that the 
condition of S&E research facilities in our Nation’s higher 
education institutions posed a “serious and ongoing 
problem.” Very little data were available to evaluate either 
the extent of the problem or the likelihood of the problem 
continuing. 

Recognizing the need for information on the amount 
and quality of S&E research space, Congress mandated 
NSF to collect this information and report it to Congress: 

The National Science Foundation is authorized 
to design, establish, and maintain a data collec- 
tion and analysis capability in the Foundation 
for the purpose of identifying and assessing the 
research facilities needs of universities and 
colleges. The needs of universities by major field 
of science and engineering, for construction and 
modernization of research laboratories, 
including fixed equipment and major research 
equipment, shall be documented. University 
expenditures for the construction and 
modernization of research facilities, the sources 
of funds, and other appropriate data shall be 
collected and analyzed. The Foundation, in con- 
junction with other appropriate Federal agen- 
cies, shall report the results to the Congress. The 
first report shall be submitted to the Congress 
by September 1, 1986 (42 U.S.C. 1886). 



• How much S&E research space is available in 
our Nation’s colleges, universities, nonprofit 
biomedical research organizations, and research 
hospitals? 

• Is the current amount of S&E research space 
sufficient? 

• What is the condition of existing S&E research 
space? 

• To what extent are colleges, universities, non- 
profit biomedical research organizations, and 
research hospitals constructing S&E research 
space? 

• To what extent are colleges, universities, non- 
profit biomedical research organizations, and 
research hospitals repairing and renovating their 
existing S&E research space? 

• Where is funding for the construction and repair 
of S&E research space coming from? 

• How much additional S&E research space is 
needed and how much existing space needs to 
be repaired or renovated? 

Since the survey was initiated in 1986, attention has 
focused on providing Congress with trends on S&E 
research facilities issues. Slight changes have been made 
to the survey in each of the data collection cycles. In 
1 998, for the first time, institutions were asked to estimate 
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their financial commitments to nonfixed equipment cost- 
ing $1 million or more in S&E construction and repair/ 
renovation projects. Institutions were also asked to iden- 
tify the amount of indirect costs recovered from Federal 
grants and/or contracts that was included in “institutional 
funds.” 

In addition, the 1998 survey modified the wording 
of some questions as well as some possible response 
options. These changes were made in response to new 
concerns of NSF as well as concerns of institutional 
respondents and advisory panel members representing 
the higher education community. (Specific changes are 
noted at the beginning of each chapter.) 

Academic Institutions 

The sample for the 1998 survey was designed to 
provide efficient and unbiased estimates of the amount 
of S&E research space in colleges and universities and 
to retain comparability with the 1992, 1994, and 1996 
sampling procedures. The 1998 sample, like the 1996 
sample, represents all institutions with more than $50,000 
in research and development (R&D) expenditures as well 
as Historically Black Colleges and Universities (HBCUs) 
with any R&D expenditures. In addition, the 1 998 sample 
included for the first time non-HBCU-Black institutions 
and Hispanic-serving institutions (HSIs) with any R&D 
expenditures. At these institutions, undergradutate 
enrollment was at least 25 percent of the respective 
minority populations. The final 1998 sample of 350 
colleges and universities represents the universe of 
660 research-performing academic institutions. (See 
Appendix A, “Technical Notes,” for a more complete 
discussion of sampling procedure.) The sample included 
the following types of colleges and universities: 

• All of the top 100 colleges and universities in 
terms of R&D expenditures (n=100); 

• Other public, doctorate-granting universities 
(n=47); 

• Other private, doctorate-granting universities 
( n =42); 

• Public, nondoctorate-granting institutions 
(n=41); 

• Private, nondoctorate-granting institutions 
(n=41); 



• HBCUs that have been in the sample since 1988 
(n=29); 

• Additional HBCUs (n=28); 

• Non-HBCU-Black institutions (n=13); and 

• Hispanic-serving institutions (n=9). 

The 1998 survey was mailed to all sampled insti- 
tutions in February 1998. The Windows-based disk 
version of the survey, which had been developed for the 
1996 survey, was converted to an Internet survey. Survey 
Coordinators received both a paper copy and Internet 
Survey Instructions, including a log-in name and pass- 
word, in the survey mailing. 

Institutions that participated in the 1996 survey also 
were sent a computer-generated “facsimile” of their pre- 
vious responses. Extensive telephone follow-up elicited 
a high response rate and reduced the number of items 
that respondents had initially omitted or responded to 
inconsistently. In all, 304, or 87 percent of all sampled 
institutions completed the survey. Of those, 160, or 

53 percent responded via the Internet and 47 percent filled 
out the paper version of the survey. 

Research Organizations and 
Hospitals 

A sample of nonprofit biomedical research organi- 
zations and research hospitals that received extramural 
research funding from NIH in fiscal year 1997 was also 
drawn. The final sample included 49 hospitals and 46 
research organizations. They represent the universe of 
125 hospitals and 171 nonprofit research organizations. 
These institutions, along with academic institutions that 
had research space in the biomedical sciences, are referred 
to as “biomedical institutions” throughout this report. 

Survey packets were mailed to the NIH survey 
coordinators at each site on a rolling basis, beginning in 
June, 1998. The survey packets included a cover letter, 
the questionnaire, a facsimile copy of their 1996 survey 
responses, and instructions for using the Internet survey 
with their unique log-in password. In all, 87 percent of 
the sample of nonprofit research organizations and 
research hospitals completed the survey. Of those, 45, or 

54 percent responded via the Internet and 46 percent filled 
out the paper version of the survey. 
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The Report 

Each chapter in the 1998 report is structured as 
follows: 

• Highlights — a summary of key findings; 

• Introduction — a rationale for the chapter with a 
description of the question or questions that the 
chapter focuses on along with a brief discussion 
of data limitations or interpretations; and 

• Findings — a discussion of the current situation, 
changes since the first survey period for which 
data were available, and changes since the last 
survey period, along with supporting tables and 
figures. 

Most chapters present differences by type of insti- 
tution and S&E field. The categories used to define type 
of institution in Chapters 1 through 8 are: 

’• Doctorate-granting, which includes 

- The top 100 institutions in R&D 
expenditures 

- The other doctorate-granting institutions 
not in the top 100 

• Nondoctorate-granting 

This survey and report, includes the following S&E 
fields: 

• Engineering 

f . 

• Physical sciences 

• Earth, atmospheric, and ocean sciences 

• Mathematics 

• Computer sciences 

• Agricultural sciences 

• Biological sciences outside medical schools 

• Biological sciences in medical schools 

• Medical sciences outside medical schools 

• Medical sciences in medical schools 

• Psychology 

• Social sciences 

O 




Chapter 1 presents findings on the amount of 
research space in S&E fields at research-performing 
institutions. Chapter 2 examines assessments of the 
adequacy of the amount of existing S&E research space 
relative to current research commitments, as well as its 
condition. Chapter 3 provides costs for new S&E 
research facilities construction projects. Similarly, 
Chapter 4 provides costs for new S&E research facilities 
repair/renovation projects. Chapter 5 examines the 
sources of funds for the capital projects described in 
Chapters 3 and 4. 

Chapter 6 examines institutions’ need for additional 
S&E research space, as well as their need for the repair/ 
renovation of existing space. Chapter 7 profiles S&E 
research space at minority-serving institutions. Chapter 8 
presents data on animal research facilities. 

The final chapter, Chapter 9, assesses the amount, 
quality, and condition of research facilities in the Nation’s 
biomedical research-performing institutions. These are 
institutions with research space in the biological or 
medical sciences inside or outside of medical schools. 
The categories used to define types of institutions are: 

• Academic institutions 

- Colleges and universities 

• The top 50 institutions in R&D 
expenditures 

• The other doctorate-granting institutions 
not in the top 50 

• Nondoctorate-granting institutions 

- Medical schools 

• Nonprofit research organizations 

• Research hospitals 

There are six appendices: 

• Appendix A, “Technical Notes,” presents 
additional details about the study design and 
methodology; 

• Appendix B, “List of Sampled Institutions,” 
provides the names of all the academic insti- 
tutions, nonprofit biomedical research organi- 
zations, and research hospitals in the sample; 
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• Appendix C, “Survey Questionnaire,” provides 
the paper copy of the 1998 survey instrument; 

• Appendix D, “Reference List,” contains the full 
citation for all references used in this report; 

• Appendix E, “Detailed Statistical Tables,” 
presents additional tables not included in the 
chapters; and 

• Appendix F, “Glossary,” presents explanation of 
terms and phrases used in this report. 

Data Considerations 

Data collection for this report took place in early 
1 998. Information about new construction and repair/ 
renovation projects was collected for fiscal years 1996 
and 1997. Information about the amount, quality, and 
condition of S&E research space is reported in terms of 
its status at the time the survey was completed (1998). 
Information about construction and repair/renovation 
projects scheduled for the next two fiscal years is reported 
for 1998 and 1999. Net assignable square feet (NASF) is 
the measure of space used in this report. It is the sum of 
all areas, in square feet, on all floors of a building assigned 
to, or available to, an occupant for specific use. 

It should be noted that the Survey of Scientific and 
Engineering Research Facilities only collects information 
on the total NASF of science and engineering research 
space and the total amount of dollars colleges, univer- 
sities, nonprofit biomedical research organizations, and 
research hospitals commit to all S&E construction and 
repair/renovation projects costing over $100,000 in each 
of the S&E fields. The Facilities Survey does not collect 
data on the total gross square footage or the cost of 
construction or repair/renovation of buildings. (See 



Appendix A, “Technical Notes,” for further information 
on how NASF and the cost of construction and repair/ 
renovation projects were prorated.) 

Tables that report costs or funds committed over time 
are presented in constant 1997 dollars, with current dollar 
tables found in Appendix E. The 1994 report was the 
first report to present trends in constant dollars. Thus, 
constant dollar figures in the reports from 1994 on cannot 
be compared directly. (Refer to Appendix A for more 
detailed discussion of the inflator and price index.) In 
addition, tables that analyze differences among S&E 
fields have been limited to only those institutions that 
have research space in those fields. 

In order to control for sampling error, this year for 
the first time, all trend data and group differences were 
analyzed using a 95-percent confidence interval. Note 
that because of the small sample size of nondoctorate- 
granting institutions and research hospitals, and the often 
small sample size of institutions with research space in 
some of the science and engineering fields, what appear 
to be large year-to-year changes are often not statistically 
distinguishable because of the large sampling error 
associated with them. In addition, a coefficient of vari- 
ation of 25 percent or less was allowed. Consequently, 
any change between the current survey period and any 
prior one that fell within the 95-percent confidence 
interval or. whose coefficient of variation was greater than 
25 percent is not discussed. Also not discussed are dif- 
ferences between prior time periods (e.g., 1992 compared 
with 1994), because the confidence interval data for those 
time periods were unavailable. 

Taken as a whole, the information prepared for this 
report will shed light upon the amount, quality, and 
condition of science and engineering research space in 
the Nation’s colleges, universities, nonprofit biomedical 
research organizations, and research hospitals. 





Acronyms 



HBCUs 


Historically Black Colleges and Universities 


HSIs 


Hispanic-serving Institutions 


NASF 


Net assignable square feet 


NIH 


National Institutes of Health 


NSF 


National Science Foundation 


R&D 


Research and development 


S&E 


Science and engineering 
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Chapter 1 — Amount and Distribution of 

Research Space 



Highlights 

• In 1998, the science and engineering fields 
occupied 286 million net assignable square feet 
in the Nation’ s research-performing colleges and 
universities. Half of this space, 143 million 
NASF, was devoted to research (table 1-1). 

• Fifty-nine percent of the total academic space in 
the Nation’s research-performing institutions was 
allocated to S&E fields in 1998 (table 1-2). 

• The top 100 universities in research and devel- 
opment expenditures accounted for 71 percent 
of all S&E research space in 1998 (table 1-1), 
and 80 percent of all R&D dollars in 1996 (the 
most recent year for which data were available). 

• Between 1988 and 1998, the amount of S&E 
research space increased by 28 percent, from 
112 million to 143 million NASF (table 1-3). 

• In 1998, 84 percent of all research-performing 
institutions had S&E research space in the bio- 
logical sciences outside of medical schools, and 
83 percent had S&E research space in the phys- 
ical sciences. Only 16 percent of the research- 
performing institutions had S&E research space 
in the agricultural sciences (table 1-5). 

• The amount of research space in engineering and 
the agricultural sciences increased the most 
(7 million NASF each) over the last decade 
(table 1-6). 

Introduction 

How much space is available for scientific and engi- 
neering research in the Nation’s colleges and universities? 
Has the space increased since 1988, the first year in which 
NSF conducted the facilities survey? How is the space 
distributed among different science and engineering 
fields? This chapter compares the amount of S&E re- 
search space in different types of colleges and universities 
and in different S&E fields and examines changes in the 
amount of space available for S&E research since 1988. 



This chapter is based on responses to Items la and 
lb of the survey (see Appendix C). Item la collects data 
on space for each of the S&E fields in units of net 
assignable square feet. NASF is defined as the sum of all 
areas (in square feet) on all floors assignable to, or 
available to be assigned to, an occupant for specific use, 
such as instruction or research. Two categories of S&E 
space are included: 

• Instructional and research iNfrlSF.This includes 
all space used for academic purposes; it includes 
space that is used for instruction and space that 
is used for research. 

• Research NASF. This is space that is used only 
for research; it does not include space that is used 
for instruction. 

Respondents were asked to consider several issues 
in determining the amount of space their college or 
university devotes to S&E research: 

• Space may be used for more than one purpose 
or be shared by more than one field. Examples 
include a laboratory that is used for research only 
part of the time or a building that is shared by 
two or more fields. For multipurpose or shared 
space, the survey asks respondents to prorate the 
space. For instance, if a laboratory is used for 
research 30 percent of the time, respondents 
should consider 30 percent of the laboratory’s 
NASF to be research space. If mathematics and 
computer sciences use the same laboratory, the 
space reported for each field should reflect the 
amount prorated by the amount of time that field 
uses the space. 

• Some fields require more research space than 
others. More research space in a field does not 
necessarily indicate that that field has sufficient 
space for conducting research. For instance, 
research in the agricultural sciences requires 
considerably more space than research in 
mathematics. 
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• Some space reported as under construction may 

be included in current space estimates. Research 
space under construction during the 1 996 or 1 997 
fiscal years (see Item 4a) may or may not be 
included in estimates of existing research space 
if that space was completed and occupied before 
the fall of 1997. 

Findings 

Amount of S&E Space 

In 1998, the Nation’s 660 research-performing 
academic institutions had a total of 488 million net 
assignable square feet of academic space in all fields 
(table 1 - 1 ) . The doctorate-granting universities accounted 
for 85 percent of this space (416 million NASF) and the 
nondoctorate-granting institutions accounted for the 
remaining 15 percent (72 million NASF). The top 
100 institutions in research expenditures had 16 million 
or 7 percent more NASF than the other 560 research- 
performing colleges and universities (other doctorate- 
granting and nondoctorate-granting) combined. In other 
words, although the top 100 institutions constitute only 
15 percent of all research-performing colleges and 
universities, they account for 52 percent of the space in 
all academic fields (252 million NASF). 

The top 100 universities also devoted more of their 
academic space to S&E than either the other doctorate- 
granting institutions or the nondoctorate-granting insti- 
tutions. Whereas the top 100 universities devoted 70 per- 
cent of all academic space (instructional and research) 



to S&E, the other doctorate-granting and nondoctorate- 
granting institutions dedicated 5 1 and 35 percent, respec- 
tively (table 1-2; figure 1-1). 

Amount of S&E Space Used for 
Research 

In 1998, 59 percent of the total academic space at 
the Nation’s research-performing institutions was 
allocated to S&E fields (table 1-2). Half of all space in 
the S&E fields (143 million NASF) was devoted to S&E 
research: 

• The top 1 00 universities devoted the largest share 
of their S&E space to research, 57 percent; 

• Other doctorate-granting universities dedicated 
41 percent of their S&E space to research; and 

• Nondoctorate-granting institutions dedicated 
29 percent of their S&E space to research. 

The distribution of S&E research space in research- 
performing colleges and universities is roughly propor- 
tional to the distribution of research and development 
expenditures. In 1996, the most recent year for which 
data were available, the top 100 universities accounted 
for 80 percent of all R&D expenditures 12 and 71 percent 
of the total S&E research space in 1998 (table 1-1). 



12 National Science Foundation/Division of Science Resources 
Studies, Academic Research and Development Expenditures: Fiscal 
Year 1996, NSF 98-304. 




Table 1-1. Amount of instructional and research space by institution type: 1998 



Institution type 


Number of 
institutions 


Instructional and 
research space in 
all academic fields 


Instructional and 
research space 
in S&E fields 


Research space 
in S&E fields 






NASF in millions 


Total 


660 


488 


286 


143 


Doctorate-granting 


378 


416 


261 


136 


Top 100 in research 
expenditures 


100 


252 


177 


101 


Other 


278 


164 


84 


35 


Nondoctorate-granting 


282 


72 


25 


7 



KEY: S&E = science and engineering. 

NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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Table 1-2. Science and engineering research space utilization 
by institution type: 1998 




S&E space 


Research space 


Institution type 


As a percentage of 
total academic space 


As a percentage of 
total S&E space 


As a percentage of 
total academic space 


Total 


59 


50 


29 


Doctorate-granting: 

Tod 100 in research exoenditures 


70 


57 


40 


Other 


51 


41 


21 


Nondoctorate-q ranting 


35 


29 


10 



KEY: S&E = science and engineering. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 



Figure 1-1. Amount and percent of science and 
engineering (S&E) space and non-S&E 



[NASF in millions] 

Top 100 Other doctorate-granting 



49% 



30% 



Nondoctorate-granting 




m S&E Research Space ■ S&E Instructional Space 
□ Non-S&E Space 

KEY: NASF = net assignable square feet 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 





Changes in the Amount of S&E 
Research Space 

Over the last decade, the amount of S&E research 
space has increased steadily, from 112 million NASF in 
1988 to 143 million NASF in 1998 (table 1-3). This change 
represents a 28-percent increase. 

Most of the increase in the amount of research space 
resulted from steady growth at the top 100 institutions. 
S &E research space at these institutions increased by 
25 percent or 20 million NASF — from 8 1 million NASF 
in 1988 to 101 million in 1998. The increase in the amount 
of research space at other doctorate-granting and 
nondoctorate-granting institutions was smaller — 8 million 
NASF and 2 million NASF, respectively. It is important 
to note, however, that although the increases these 
institutions experienced are smaller in absolute terms than 
that of the top 100 institutions, the relative proportional 
increase is larger, a 30-percent increase for the other 
doctorate-granting institutions and a 40-percent increase 
for the nondoctorate-granting institutions. 



Table 1-3. Trends in the amount of science and engineering 
research space by institution type: 1988-98 



Institution type 



1988 I 1990 | 1992 | 1994 | 1996 | 1998 



NASF in millions 



Total 


112 


116 


122 


127 


136 


143 


Doctorate-g ranting 


107 


111 


117 


122 


131 


136 


Top 100 in research 














expenditures 


81 


82 


88 


91 


98 


101 


Other 


27 


30 


30 


31 


32 


35 


Nondoctorate-granting 


5 


5 


5 


5 


6 


7 



KEY: NASF = net assignable square feet 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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Amount of Leased S&E Space 

In 1998, research-performing colleges and universities 
leased 6. 1 million NASF, or 4 percent of their total S&E 
research space (table 1-4). This represents a 61 -percent 



Table 1-4. Trends in the amount of leased science 
and engineering research space 
by institution type: 1988-98 



Institution type 



3.8 million NASF of research space was leased. The top 


Total 


3.8 


3.6 


4.8 


4.4 


5.5 


6.1 


100 institutions leased the most space: 4.8 million NASF 


Doctorate-granting 


3.8 


3.5 


4.7 


4.3 


5.4 


6.0 


(5 percent of their total S&E research space). Although 
not addressed in the survey, there are a number of possible 


Top 100 in research 
expenditures 


2.8 


2.6 


3.5 


3.7 


4.5 


4.8 


explanations for why institutions lease rather than build 


Other 


0.9 


0.9 


1.2 


0.6 


0.9 


1.2 


or purchase S&E research space: an unanticipated need 


Nondoctorate-granting*... 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 



1988 1 1990 | 1992 1 1994 1 1996 1 1998 



NASF in millions 



short-term need that does not warrant the construction 
of new space or the conversion of existing space; research 
projects that the institution considers low priority; and 
insufficient funds to construct new S&E research space. 

Distribution of Research Space 
Across S&E Fields 

In 1998, a majority of institutions had S&E research 
space in seven of the S&E fields. These fields include: 



‘Nondoctorate-granting values for 1988-96 have been revised from the 
1996 report. 

KEY: NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



• The biological sciences outside of medical 
schools (84 percent); 

• The physical sciences (83 percent); 

• Psychology (70 percent); 

• The social sciences (63 percent); 

• Mathematics (60 percent); 

• The computer sciences (56 percent); and 

• The earth, atmospheric, and ocean sciences 
(53 percent) (table 1-5). 

While only 44 percent of all research-performing 
institutions reported S&E research space in engineering 
and only 16 percent reported research space in the agri- 
cultural sciences, the total amount of research space in 
these two fields — 23 million NASF and 25 million NASF, 
respectively (see table 1-6) — is greater than that in any 
other field. 



About one fifth of all research-performing institutions 
reported S&E research space in medical schools, both in 
the biological sciences (19 percent) and the medical 
sciences (19 percent). Among the top 100 institutions, 
62 percent reported research space in the medical sciences 
in medical schools, and 53 percent reported research 
space in the biological sciences in medical schools, 
whereas among the other doctorate-granting institutions, 
23 percent reported research space in the medical sciences 
in medical schools and 26 percent reported research space 
in the biological sciences in medical schools. By contrast, 
nondoctorate-granting institutions had virtually ho 
research space in medical schools. 13 



13 One nondoctorate-granting institution reported space in the 
biological sciences in a medical school. This institution conducts 
research and grants masters’ degrees through an arrangement with 
another university that has a medical school. 




Table 1-5. Percentage of institutions with science and engineering research 
space by institution type and field: 1998 



Reid 


Total 


Institution type 


Doctorate-granting j 


Nondoctorate- 

granting 


Top 100 in 
research 
expenditures 


Other 


Number of institutions 


660 


100 


278 


282 




Percentage 


Biological sciences— 










inside medical schools 


19 


53 


26 


- 


outside medical schools 


84 


94 


78 


87 


Physical sciences 


83 


89 


78 


85 


Psychology 


70 


86 


59 


76 


Social sciences 


63 


89 


57 


59 


Mathematics 


60 


82 


54 


58 


Computer sciences 


56 


76 


51 


53 


Earth, atmospheric, and 










ocean sciences 


53 


85 


51 


43 


Engineering 


44 


86 


47 


26 


Agricultural sciences 


16 


40 


10 


14 


Medical sciences— 










inside medical schools 


19 


62 


23 


- 


outside medical schools 


40 


75 


41 


26 


Other sciences 


23 


36 


21 


19 



KEY: - = no institutions had space in this field. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific 
and Engineering Research Facilities at Colleges and Universities. 



S&E Research Space by Field 

Increases in research space in any single field tended 
to be gradual over the decade from 1988-98. Research 
space in engineering and the agricultural sciences grew 
the most (7 million NASF each), followed by the medical 
sciences in medical schools and the biological sciences 
in medical schools (4 million NASF each) (table 1-6). 

The distribution of research space across the S&E 
fields approximated the distribution of R&D expenditures 
across the same fields. The life sciences occupied 56 per- 



cent of the S&E research space in 1 998 and accounted 
for 55 percent of 1996 R&D expenditures in 1996. 14 
Similarly, psychology and other sciences each occupied 
2 percent of the S&E research space, and each accounted 
for 2 percent of R&D expenditures (table 1-7). 



14 The 1 998 expenditure data were not available at the time this 
report was written. The most recent expenditure data, 1996, were 
therefore used. National Science Foundation/Division of Science 
Resources Studies, Academic Research and Development 
Expenditures: Fiscal Year, 1 996, NSF 98-304. 
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Table 1-6. Trends in the amount of science and 
engineering research space by field: 1988-98 



Field 


1988 


1990 


j 1992 


I 1994 


1 1996 1 1998 








NASF in millions 






Total 

Biological sciences— 


112 


116 


122 


127 


136 


143 


inside medical schools 


8 


9 


11 


11 


11 


12 


outside medical schools 


16 


18 


17 


17 


19 


19 


Physical sciences 


16 


16 


16 


17 


18 


18 


Psychology 


3 


3 


3 


3 


3 


3 


Social sciences 


3 


3 


3 


3 


4 


5 


Mathematics 


1 


1 


1 


1 


1 


1 


Computer sciences 

Earth, atmospheric, and 


1 


1 


2 


2 


2 


2 


ocean sciences 


6 


6 


7 


7 


7 


8 


Engineering 


16 


17 


18 


21 


22 


23 


Agricultural sciences 

Medical sciences— 


18 


21 


20 


20 


22 


25 


inside medical schools 


14 


15 


16 


17 


18 


18 


outside medical schools 


5 


5 


6 


6 


7 


7 


Other sciences 


4 


2 


2 


2 


2 


3 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of 
Scientific and Engineering Research Facilities at Colleges and Universities. 



Table 1-7. Comparison of the distribution of 1996 research and 
development (R&D) expenditures and 1998 science and 
engineering (S&E) research space by field 




1996 R&D expenditures 


1998 S&E research space 




Distribution 


Dollars 


Distribution 


NASF 


Field 


[Percent] 


[In millions] 


[Percent] 


[In millions] 


Total 


100 


22,995 


100 


143 


Engineering 


16 


3,675 


16 


23 


Physical sciences 


10 


2,260 


13 


18 


Earth, atmospheric, and ocean sciences 


6 


1,478 


5 


8 


Mathematics 


1 


289 


1 


1 


Computer science 


3 


702 


1 


2 


Life sciences 


55 


12,697 


56 


81 


Psychology 


2 


372 


2 


3 


Social sciences 


5 


1,104 


3 


5 


Other sciences 


2 


419 


2 


3 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. Life sciences includes the biological sciences 

and the medical sciences, inside and outside of medical schools, and the agricultural sciences. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1 998 Survey of Scientific 
and Engineering Research Facilities at Colleges and Universities; and Academic Research 
and Development Expenditures: Fiscal Year 1996. 
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Chapter 2 — Adequacy of the Amount of Research 

Space and Its Condition 



Highlights 

• In light of their current research commitments, 
more than half of all institutions reported inade- 
quate amounts of research space in every science 
and engineering field except mathematics, where 
44 percent of the institutions indicated that their 
research space was inadequate (table 2-1). 

• In order to meet their current research com- 
mitments, the research-performing institutions 
reported that they needed an additional 28.5 mil- 
lion net assignable square feet of science and 
engineering research space, or 20 percent more 
than they currently have (tables 2-2 and 2-3). 

• Eighteen percent of all S&E research space 
(26 million NASF) was considered to require 
major renovation. An additional 5 percent of all 
S&E research space (7 million NASF) was con- 
sidered to require replacement (table 2-4). 

• Since 1988, the amount of research space 
requiring major renovation or replacement has 
increased in 1 1 of the 12 S&E fields included in 
the survey. Five of these fields (the social 
sciences; the medical sciences outside medical 
schools; the earth, atmospheric, and ocean sci- 
ences; the agricultural sciences; and the bio- 
logical sciences outside medical schools) have 
experienced a 100-percent or more increase in 
the amount of research space in this condition 
(table 2-5). 

Introduction 

Information focused solely on the amount of science 
and engineering research space and its growth or decline 
over time is insufficient for understanding whether there 
is enough space to conduct research in general, and 
whether the condition of that space is suitable for con- 
ducting particularly sophisticated research. Respondents’ 
assessments of both the quantity and quality of existing 
research space at their institutions from 1988-98 are 
examined in this chapter. 



Respondents were asked to rate the adequacy of the 
amount of research space in each field at their institution 
by choosing one of the following categories (see Item 2 
of the survey in Appendix C): 

A Adequate amount of space: sufficient to sup- 
port all the needs of your current S&E research 
program commitments in the field; 

B Inadequate amount of space: not sufficient to 
support the needs of your current S&E research 
program commitments in the field; or non- 
existent, but needed; or 

NA Not applicable or no space needed in this field. 

They were also asked to report in either net assignable 
square feet or in percents the amount of additional space 
needed to support current program commitments. 

For each field, respondents indicated the condition 
of research space by reporting the percentage of space 
falling into one of the following categories (see Item 3 
of the survey in Appendix C): 

A Suitable for the most scientifically competitive 

research in the field; 

B Effective for most levels of research in the 
field, but may need limited repair/renovation; 

C Requires major renovation to be used 
effectively; 

D Requires replacement; or 

NA Not applicable or no research space in that 
field. 

Measures of the adequacy of the amount of S&E 
research space and the condition of this space in each 
S&E field are based upon the assessments of several 
different individuals, including the survey coordinator 
at the institution, as well as deans and other admini- 
strators. These questions elicit more subjective responses 
than do other survey items. 
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Tables that analyze differences among S&E fields 
have been limited to only those institutions that had 
research space or reported a need for additional research 
space in those fields. 

Findings 

Adequacy of the Amount of S&E 
Research Space for Current 
Research Commitments 

Institutions assessed the adequacy of the amount of 
science and engineering research space for each field for 
which they had research space. They assessed this space 
relative to their current research commitments. At least 
half of all institutions reported inadequate amounts of 
space in every field except mathematics, where 44 percent 
of the institutions indicated that their research space was 
inadequate (table 2-1). Regardless of institution type, the 
amount of existing S&E research space in every field 
was rated as inadequate by 40 percent or more of the 
institutions that had space in that field. 



In four fields, more than 70 percent of the top 
100 institutions indicated that the amount of existing 
research space was inadequate to meet their current 
research commitments. These fields and the percent of 
institutions reporting inadequate amounts of space are 
as follows: 

• In engineering, 78 percent of the top 100 insti- 
tutions reported that their existing research space 
was inadequate; 

• In the biological sciences outside medical 
schools, 74 reported that their research space was 
inadequate; 

• In the medical sciences in medical schools, 
73 percent reported that their research space was 
inadequate; and 

• In the physical sciences, 7 1 percent reported that 
their research space was inadequate. 



Table 2-1. Percentage of institutions reporting inadequate amounts of science and 
engineering research space by institution type and field: 1998 









Institution type 








Doctorate-granting 




Field 


Total 


Top 100 in 
research 
expenditures 


Other 


Nondoctorate- 

granting 


Any field 


83 


92 


80 


83 


Biological sciences— 

inside medical schools 


70 


62 


78 




outside medical schools 


64 


74 


56 


67 


Physical sciences 


64 


71 


55 


69 


Psychology 


51 


59 


56 


45 


Social sciences 


61 


65 


60 


59 


Mathematics 


44 


47 


41 


45 


Computer sciences 


56 


63 


47 


60 


Earth, atmospheric, and ocean sciences 


62 


61 


61 


63 


Engineering 


60 


78 


52 


54 


Agricultural sciences 


55 


65 


53 


47 


Medical sciences— 

inside medical schools 


67 


73 


62 




outside medical schools 


54 


68 


48 


51 



KEY: - = number of institutions with nonmissing data less than 5. These institutions are 



included in the total. 

NOTE: Includes only institutions that reported existing and/or needed research space in that field. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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In four fields, 60 percent or more of other doctorate- 
granting institutions indicated the amount of existing 
research space they had was inadequate for meeting their 
current research commitments. These fields and the 
percent of institutions reporting inadequate amounts of 
space are as follows: 

• In the biological sciences in medical schools, 
78 percent of other doctorate-granting insti- 
tutions reported that their existing research space 
was inadequate; 

• In the medical sciences in medical schools, 

62 percent reported that their research space was 
inadequate; 

• In the earth, atmospheric, and ocean sciences, 
6 1 percent reported that their research space was 
inadequate; and 

• In the social sciences, 60 percent reported that 
their research space was inadequate. 

Finally, in four fields, 60 percent or more of 
nondoctorate-granting institutions reported that the 
amount of research space was inadequate for their current 
research commitments. These fields and the percent of 
institutions reporting inadequate amounts of space are 
as follows: 

• In the physical sciences, 69 percent of 
nondoctorate-granting institutions reported that 
their research space was inadequate; 

• In the biological sciences outside medical 
schools, 67 percent reported that their research 
space was inadequate; 

• In the earth, atmospheric, and ocean sciences, 

63 percent reported that their research space was 
inadequate; and 

• In the computer sciences, 60 percent reported that 
their research space was inadequate. 

Overall, a larger proportion of top 100 institutions 
(92 percent) reported inadequate amounts of research 
space in at least one field than did other doctorate-granting 
institutions (80 percent) and nondoctorate-granting 
institutions (83 percent). In engineering an appreciably 
larger proportion of top 100 institutions (78 percent) 
reported inadequate amounts of research space than either 
other doctorate-granting institutions (52 percent) or 
nondoctorate-granting institutions (54 percent). 



Need for Additional S&E Research 
Space 

The research-performing institutions reported that 
they needed an additional 28.5 million net assignable 
square feet of S&E research space, or 20 percent more 
than they had in order to meet their research 
commitments. The amount and proportion of need varied 
by field (table 2-2). Mathematics needed the least amount 
of additional research space (0.2 million NASF), while 
the biological sciences outside medical schools needed 
the most (4.8 million NASF). Other fields needing more 
than 2 million additional NASF of research space include: 

• Engineering (4.0 million NASF); 

• The medical sciences in medical schools 
(4.0 million NASF); 

• The physical sciences (3.7 million NASF); 



Table 2-2. Amount and percentage of total 
science and engineering (S&E) research 
space needed by field: 1998 



Field 


Total S&E 
research 
NASF 


Additional 

NASF 

needed 


Percentage 

needed 




NASF in millions | 




Total 

Biological sciences— 


143 


28.5 


20 


inside medical schools 


12 


2.5 


21 


outside medical schools 


19 


4.8 


25 


Physical sciences 


18 


3.7 


20 


Psychology 


3 


0.7 


25 


Social sciences 


5 


1.3 


26 


Mathematics 


1 


0.2 


24 


Computer sciences 

Earth, atmospheric, and 


2 


0.8 


40 


ocean sciences 


8 


1.5 


20 


Engineering 


23 


4.0 


17 


Agricultural sciences 

Medical sciences— 


25 


2.4 


10 


inside medical schools 


18 


4.0 


22 


outside medical schools 


7 


1.9 


27 


Other sciences 


3 


0.6 


21 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. Includes 

only institutions that reported existing and/or needed 
research space in that field. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 




• The biological sciences in medical schools 
(2.5 million NASF); and 

• The agricultural sciences (2.4 million NASF). 

A slightly different picture emerges when institutions’ 
need for additional space is assessed as a proportion of 
their current amount of space. The agricultural sciences 
needed the smallest relative increment in research space 
(10 percent), while the computer sciences needed the 
largest relative increment (40 percent). 

This need for space was not distributed equally across 
institution types (table 2-3). The top 100 institutions had 
the smallest relative need for additional research space 
(18 percent more), but they needed the greatest amount 
of space (18.6 million NASF). By contrast, the 
nondoctorate-granting institutions had the greatest 
relative need for additional research space (42 percent 
more), but needed the least amount of space (2.9 million 
NASF). The other doctorate-granting institutions fell in 
between. They needed 20 percent more space or 6.9 mil- 
lion NASF. 

Condition of S&E Research Space 

Over a third (39 percent or 56 million NASF) of the 
S&E research space at research-performing institutions 
was rated as “suitable for the most scientifically com- 
petitive research.” The proportion of research space in 
this condition did not differ among the different types of 
research-performing institutions. The top 100 institutions 
rated 39 percent or 39 million NASF of their research 
space this way. Similarly, other doctorate-granting 



institutions reported that 41 percent or 14 million NASF 
of their research space was in the highest quality condi- 
tion, and the nondoctorate-granting institutions reported 
that 32 percent or 2 million NASF of their research space 
was in this condition (table 2-4). 

The research-performing colleges and universities 
classified a total of 1 8 percent (26 million NASF) of their 
S&E research space as requiring major renovation. The 
proportion of research space requiring renovation was 
greater at the top 1 00 institutions than at other doctorate- 
granting institutions (19 percent or 19 million NASF 



Table 2-3. Amount and percentage of total science 
and engineering (S&E) research space needed 
by institution type: 1998 



Institution type 


Total S&E 
research 
NASF 


Additional 

NASF 

needed 


Percentage 

needed 




NASF in millions 




Total 


143 


28.5 


20 


Doctorate-granting 

Top 100 in research 


136 


26 


19 


expenditures 


101 


19 


18 


Other 


35 


7 


20 


Nondoctorate-granting 


7 


3 


42 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



T able 2-4. Institutional assessment of the quality and condition of 
science and engineering research space by institution type: 1998 



Institution type 


Suitable for the 
most scientifically 
competitive 
research 
in the field 


Effective for 
most levels 
of research 


Requires 

major 

renovation 


Requires 

replacement 




Percentage of space 


Total 


39 


38 


18 


5 


Doctorate-granting 


40 


38 


18 


5 


Top 100 in research 










expenditures 


39 


37 


19 


5 


Other 


41 


41 


15 


4 


Nondoctorate-granting 


32 


37 


26 


5 



NOTE: Components may not add to totals due to rounding. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific 
and Engineering Research Facilities at Colleges and Universities. 
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compared with 15 percent or 5 million NASF). 
Nondoctorate institutions reported that 26 percent of their 
research space required major renovation. 

There was general consistency among the different 
types of institutions regarding the proportion of S&E re- 
search space requiring replacement: 5 percent of the S&E 
research space at the top 100 and nondoctorate-granting 
institutions (5 million and 0.4 million NASF, respectively) 
was assessed as needing replacement, and 4 percent of 
S&E research space at other doctorate-granting 
institutions (1 million NASF) needed replacement. 

Amount of S&E Research Space in 
Each Field Requiring Either Major 
Renovation or Replacement 

Research-performing institutions reported 33.0 mil- 
lion NASF of S&E research space in need of major 
renovation or replacement in 1998. This represents almost 
one quarter (23 percent) of all S&E research space. The 
amount of research space in this condition has increased 
continuously since 1988, when 17.7 million NASF 
(16 percent) of all S&E research space needed major 
renovation or replacement. 

Consistent with all previous surveys, in 1998, the 
agricultural sciences was again the field with the greatest 
amount of research space in need of major renovation or 
replacement. Of the 25 million NASF of S&E research 
space in the agricultural sciences (table 1-6), almost a 
third (7.5 million NASF or 30 percent) was assessed as 
requiring major renovation or replacement (table 2-5). 
This relatively large need is concentrated in a small 
number of institutions. Only 16 percent of all research- 
performing institutions have research space in the 
agricultural sciences (table 1-5), and more than half of 
these institutions (55 percent) reported inadequate 
research space in this field (table 2-1). 

At the time of the survey, the research-performing 
institutions indicated that more than 3 million NASF of 
research space in four other fields required major 
renovation or replacement: 

• The biological sciences outside of medical 
schools contained 4.8 million NASF in need of 
major renovation or replacement; 



• The medical sciences in medical schools contained 
4.6 million NASF of research space in this 
condition; 

• Engineering contained 4.3 million NASF ; and 

• The physical sciences contained 3.9 million 
NASF. 

Since 1988, the amount of research space requiring 
major renovation or replacement has increased in all but 
one S&E field (mathematics). Five fields have experi- 
enced an increase of 100 percent or more in the amount 
of research space in this condition over the decade: is 

• The social sciences have experienced a 1 47 -per- 
cent increase in research space in need of renova- 
tion or replacement (from 0.30 million NASF to 
0.74 million NASF); 

• The medical sciences outside medical schools 
have experienced a 125-percent increase in 
research space in this condition (from 0.8 million 
NASF to 1 .8 million NASF); 

• The earth, atmospheric, and ocean sciences have 
experienced a 111-percent increase (from 
0.9 million NASF to 1.9 million NASF); 

• The agricultural sciences have experienced a 
108-percent increase (from 3.6 million NASF to 
7.5 million NASF); and 

• The biological sciences outside medical schools 
have experienced a 100-percent increase (from 
2.4 million NASF to 4.8 million NASF). 

Two other fields have experienced a near doubling 
of research space in need of major renovation or 
replacement since 1988. In engineering, research space 
in this condition grew from 2.2 million NASF to 4.3 mil- 
lion NASF (a 95-percent increase), while research space 
in this condition in the medical sciences in medical 
schools grew from 2.4 million NASF to 4.6 million NASF 
(a 92-percent increase). 



15 Data in table 2-5 have been rounded to one decimal place. In 
order to calculate meaningful percent changes over time, data in the 
text for some fields are presented as rounded to the second decimal 
place. 
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Table 2*5. Trends in the amount of science and engineering research space requiring 
major renovation or replacement by field: 1988-98 



Field 


1988 


1990 


1992 


1994 


1996 


1998 








NASF in millions 






Total 

Biological sciences— 


17.7 


18.0 


19.4 


21.7 


25.2 


33.0 


inside medical schools 


1.0 


1.2 


1.6 


1.6 


1.6 


1.9 


outside medical schools 


2.4 


2.5 


2.6 


3.2 


3.4 


4.8 


Physical sciences 


2.9 


2.7 


2.4 


3.1 


3.4 


3.9 


Psychology 


0.4 


0.4 


0.3 


0.4 


0.4 


0.6 


Social sciences 


0.3 


0.3 


0.4 


0.3 


0.5 


0.7 


Mathematics 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Computer sciences 

Earth, atmospheric, and 


0.2 


0.1 


0.1 


0.1 


0.2 


0.3 


ocean sciences 


0.9 


0.9 


0.8 


1.3 


1.3 


1.9 


Engineering 


2.2 


2.6 


2.3 


3.2 


4.0 


4.3 


Agricultural sciences 

Medical sciences— 


3.6 


4.6 


5.2 


4.4 


5.3 


7.5 


inside medical schools 


2.4 


1.9 


2.7 


2.9 


3.6 


4.6 


outside medical schools 


0.8 


0.9 


1.0 


1.0 


1.5 


1.8 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. The total includes other sciences. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



Between the last survey (1996) and die current one, 
the amount of research space requiring major renovation 
or replacement increased by 40 percent or more in six 
fields: 16 

• In the computer sciences, it increased by 1 00 per- 
cent (from 0.16 million NASF to 0.32 million 
NASF); 

• In psychology, it increased by 55 percent (from 
0.40 million NASF to 0.62 million NASF); 



“ Ibid. 



• In the social sciences, it increased by 48 percent 
(from 0.50 million NASF to 0.74 million NASF); 

• In the earth, atmospheric, and ocean sciences, it 
increased by 46 percent (from 1 .3 million NASF 
to 1.9 million NASF); 

• In the agricultural sciences, it increased by 
42 percent (from 5 .3 million NASF to 7.5 million 
NASF); and 

• In the biological sciences outside medical schools, 
it increased by 41 percent (from 3.4 million NASF 
to 4.8 million NASF). 



1 
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Chapter 3 — The Construction of 
S&E Research Space 



Highlights 

• In fiscal years 1996 and 1997, research- 
performing institutions began construction on 
11.1 million net assignable square feet of science 
and engineering research space. This space is 
17 percent more than was started in 1994 and 
1995 (9.5 million NASF) (table 3-1). 

• Research-performing institutions committed 
$3.1 billion to the construction of new S&E 
research facilities in fiscal years 1996 and 1997. 
This is 1 5 percent more (in constant dollars) than 
they committed to new construction a decade ago 
(table 3-2). 

• Almost one third (30 percent) of all research- 
performing colleges and universities initiated 
new S&E research space construction projects 
during fiscal years 1996 and 1997 (table 3-5). 

• Four fields account for more than half (61 per- 
cent) of the $3.1 billion committed to the con- 
struction of new research facilities in 1996 and 
1997. These fields are the medical sciences in 
medical schools ($784 million), the biological 
sciences outside medical schools ($404 million), 

” the^ physical sciences ($381 million), and engi- 
neering ($332 million) (table 3-8). 

• For fiscal years 1998 and 1999, research- 
performing institutions are scheduled to commit 

c $3.9 billion to construct S&E research facili- 
ties and one tenth of that amount ($396 million) 
to construct central campus infrastructure 
(table 3-4). 

Introduction 

This chapter discusses the state of recently initiated 
construction of new science and engineering research 
facilities in research-performing colleges and universities. 
The term “construction” in this chapter and throughout 
this report refers to the building of facilities that currently 
do not exist. 



Institutions were asked to estimate the research- 
related costs and space for construction projects costing 
over $100,000 begun during fiscal years 1996 and 1997, 
and to make the same estimates for projects scheduled 
for fiscal years 1998 and 1999. Project start-up was 
defined as the fiscal year in which construction began or 
was expected to begin. In the case of multiyear projects, 
total project costs were allocated to the fiscal year in 
which the construction began. Note, however, that the 
costs and parameters of multiyear projects can change 
between the time a project begins and the time it is 
completed. 

The reported financial commitments, defined as the 
costs to complete a project, include planning, site prepa- 
ration, construction, fixed equipment, and building 
infrastructure. It should be noted that fluctuations in funds 
committed to construction from one year to another can 
result from large projects at a small number of institutions. 
Given the costs of constructing S&E research facilities, 
a large increase could reflect a new building on one or 
two campuses. Indeed, this is often the case for the 
nondoctorate-granting institutions. 

Institutions were also asked to report planned 
expenditures for central campus infrastructure (see Item 6 
of the survey in Appendix C). Central campus infrastruc- 
ture was defined as those systems that exist between the 
buildings of a campus and the nonarchitectural elements 
of campus design. Examples included central wiring for 
telecommunications systems, waste storage and disposal 
facilities, electrical wiring between buildings, central 
heating and air exchange systems, drains, sewers, road- 
ways, walkways, and parking systems. Plumbing, light- 
ing, wiring, air exchange systems, and the like that exist 
within a building or within five feet of the building 
foundation were considered building infrastructure and 
were excluded from this definition of central campus 
infrastructure. 

In 1998, for the first time, institutions were asked to 
list separately any nonfixed equipment costing $ 1 million 
or more that was included as part of their new construction 
costs for fiscal years 1 996 and 1 997. If a project were to 
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serve both research and nonresearch purposes, respond- 
ents were asked to prorate the construction costs and 
space estimates so that the research-related portion of 
the costs was reflected (see Items 4a, 4b, and 4c of the 
survey in Appendix C). 

Findings 

Amount of New S&E Research Space 
Under Construction 

New construction projects initiated in 1 996 and 1 997 
are expected to produce 11.1 million net assignable square 
feet of new science and engineering research space. This 
is a 17-percent increase in new research space under 
construction compared with new construction projects 
begun in 1994 and 1995 (9.5 million NASF) (table 3-1). 
These 11.1 million NASF are the equivalent of 8 percent 
of existing research space (143.3 million NASF). 

Doctorate-granting institutions initiated the greatest 
amount of square footage of new facilities construction, 
89 percent or 9.9 million NASF. This square footage is a 
12-percent increase over 1994-95 levels (8.8 million 
NASF). The top 100 institutions account for 70 percent 
(6.9 million NASF) of the new construction projects 
begun at doctorate-granting institutions. 



Funds Committed to the 
Construction of S&E Research 
Space 

Research-performing institutions committed $3 . 1 bil- 
lion to the construction of S&E research space in 1996 
and 1997. This is 15 percent or $399 million more (in 
constant dollars) than they committed to new construction 
a decade ago (table 3-2; figure 3-1). 

The doctorate-granting institutions committed more 
funds to new construction in 1996 and 1997 than they 
did a decade ago, with the largest increases occurring at 
the other doctorate-granting institutions. Between 1986— 
87 and 1996-97: 

• Doctorate-granting institutions committed 
$348 million or 14 percent more funds to new 
construction; 

- Top 1 00 institutions committed $59 million 
or 3 percent fewer funds; and 

- Other doctorate-granting institutions 
committed $408 million or 107 percent more 
funds. 



Table 3-1. Trends in the amount of science and engineering research space under 
construction for projects costing more than $100,000 by institution type: 1986-97 



Institution type 


1986-87 | 


| 1988-89 | 


| 1990-91 | 


| 1992-93 | 


| 1994-95 | 


1 1996-97 




NASF in thousands 


Total 


9,922 

8,908 

7,261 

1,647 

1,014 


10,647 


11,433 


12,405 


. 9,521 


11,101 


Doctorate-granting 


9,840 


11,022 


12,014 


8,818 


9,914 


Top 100 in research 
expenditures 


6,073 


6,972 


8,197 


6,426 


6,944 


Other 


3,767 


4,050 


3,818 


2,391 


2,970 


Nondoctorate-granting 


807 


411 


391 


703 


1,187 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. The reader is cautioned against summing the NASF 

constructed over time or adding the amount of newly constructed space to existing space. The data 
collected do not indicate whether newly constructed space replaces existing NASF or whether new 
space provides additional S&E resources for the institution. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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Table 3*2. Trends in funds committed to construct science and engineering research 



facilities for projects costing more than $100,000 by institution type: 1986-97 



Institution type 


| 1986-87 


1988-89 


1990-91 


1992-93 


1994-95 


1996-97 




f In millions of constant 1997 dollars 


Total 


2,711 


3,032 


3,537 


3,207 


2,920 


3,110 


Doctorate-granting 


2,495 


2,849 


3,383 


3,102 


2,571 


2,843 


Top 100 in research 
expenditures 


2,113 


1,917 


2,403 


2,314 


2,117 


2,054 


Other 


381 


932 


982 


788 


454 


789 


Nondoctorate-granting... 


215 


185 


152 


104 


349 


267 



NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 

dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universitites. 



Figure 3-1. Trends in science and engineering construction expenditures by type of institution: 1986-97 



In millions of constant 
1997 dollars 




NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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Overall, in 1996 and 1997, a subset of 383 research- 
performing institutions that were in both the 1996 and 
1998 samples committed close to what, in the 1996 
survey, they anticipated committing to new construction 
projects in 1996 or 1997 (table 3-3). 17 They were sched- 
uled to commit $2,828 million and actually committed 
$2,801 million, a difference of $27 million or 1 percent. 
The doctorate-granting institutions were most consistent 
with their earlier plans: 

• Doctorate-granting institutions committed 
$44 million or 2 percent fewer funds than they 
had scheduled; 

- The top 1 00 institutions committed $23 mil- 
lion or 1 percent fewer funds than they had 
scheduled; and 

- Other doctorate-granting institutions com- 
mitted $2 1 million or 3 percent fewer funds 
than they had scheduled. 

Funds Scheduled for the 
Construction of S&E Research 
Space and Central Campus 
Infrastructure 

For fiscal years 1998 and 1 999, research-performing 
institutions are scheduled to commit $3.9 billion to begin 
construction on new S&E research space. If all this con- 
struction were to occur, it would represent a 27-percent 
($839 million) increase over the amount the research- 
performing institutions committed to new S&E con- 
struction begun in 1996 or 1997 ($3.1 billion). 

This anticipated increase is greater in relative terms 
among nondoctorate-granting institutions than among the 
different types of doctorate-granting institutions. Anti- 
cipated increases in financial commitments to new S&E 
construction projects between the current survey period 
and the next are as follows: 



17 The scheduled 1996-97 data come from National Science 
Foundation/Division of Science Resources Studies, 1996 Survey of 
Scientific and Engineering Research Facilities at Colleges and 
Universities. Because this analysis is limited to the subset of research- 
performing institutions that were in both the 1 996 and 1 998 samples, 
the results do not generalize to the population of research-performing 
institutions. 



Table 3-3. Scheduled and actual construction 
expenditures for projects costing more than 
$100,000 for science and engineering 
research space by institution type: 1996-97 




Number of 


1996-97 


1996-97 


Institution type 


institutions 


(scheduled) 


(actual) 






1 In millions of dollars 


Total 


383 


2,828 


2,801 


Doctorate-granting 


257 


2,726 


2,682 


Top 100 in research 








expenditures 


99 


2,077 


2,054 


Other 


158 


649 


628 


Nondoctorate-granting 


126 


103 


119 



NOTE: Components may not add to totals due to rounding. Includes 

only institutions that were in both the 1996 and 1998 
samples. 



SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1996 and 1998 Surveys of Scientific and 
Engineering Research Facilities at Colleges and 
Universities. 



• Doctorate-granting institutions plan to commit 23 
percent or $651 million more to new S&E 
construction projects in 1 998 and 1 999 than they 
didin 1996 and 1997; 

- Top 100 institutions plan to commit 24 per- 
cent or $483 million more; 

- Other doctorate-granting institutions plan to 
commit 2 1 percent or $ 1 68 million more; and 

• Nondoctorate-granting institutions plan to 
commit 70 percent or $188 million more to new 
S&E construction projects (tables 3-4 and 3-2). 

Research-performing institutions are scheduled to 
commit another $396 million to new central campus 
infrastructure construction projects in 1998 and 1999. 
These funds are distributed among the institution types 
as follows: 

• Doctorate-granting institutions plan to commit 
91 percent or $359 million of all new central 
campus infrastructure funds; 

- Top 100 institutions plan to commit 75 per- 
cent or $297 million of these funds; 

- Other doctorate-granting institutions plan to 
commit 16 percent or $62 million of these 
funds; and 
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• Nondoctorate-granting institutions plan to commit 
9 percent or $37 million of these funds. 

Colleges and Universities Starting 
S&E Construction Projects 

In fiscal years 1996 and 1997, 30 percent of all 
research-performing institutions initiated new S&E 
construction projects. This proportion is less than in fiscal 
years 1986-87 through 1992-93 when a larger proportion 
of institutions started new S&E construction projects. 



A larger proportion of doctorate-granting institutions 
began S&E construction in these years than began 



Table 3-4. Funds scheduled for construction of science and 
engineering (S&E) research space and central campus 
infrastructure for projects costing more than $100,000 by 
institution type: 1998-99 




Scheduled construction 




S&E 


Central 






research 


campus 




Institution type 


space 


infrastructure 


Total* 




In millions of dollars 


Total 


3,949 


396 


4,344 


Doctorate-granting 


3,494 


359 


3,853 


Top tOO in research 








expenditures 


2,537 


297 


2,834 


Other 


957 


62 


1,019 


Nondoctorate-granting 


455 


37 


492 



*This is the total of scheduled S&E research space and central campus 
infrastructure construction. It does not represent total scheduled 
construction across all science and nonscience disciplines. 



NOTE: Components may not add to totals due to rounding. 



construction projects in 1996 and 1997 (38 percent). The 
proportion of nondoctorate-granting institutions starting 
new S&E construction projects in fiscal years 1996 and 
1997 (19 percent) is not appreciably different from any 
year except 1988-89, when 32 percent of nondoctorate- 
granting institutions started new S&E construction projects 
(table 3-5). 

In 1998 and 1999, 3 1 percent of research-performing 
institutions are scheduled to start new S&E construction 
projects. Only the top 100 institutions anticipated a change 
in the percentage of institutions scheduled to start new 
S&E construction projects. If the top 100 institutions act 
in accordance with their plans, 64 percent of them will 
start new construction projects in 1998 and 1999. This 
represents a 4-percentage point drop from 1996 and 1997 
when 68 percent of these institutions started new projects. 

A separate analysis (table 3-6) of the 383 institutions 
that were in both the 1996 and 1998 samples reveals that 
104 or 7 1 percent of all research-performing institutions 
that had scheduled new construction for 1996 or 1997 
actually undertook it. 18 The actions of the top 100 insti- 
tutions were more consistent with their plans than that of 
the other types of institutions. Overall, 91 or 74 percent 
of all doctorate-granting institutions that had scheduled 
construction acted in accordance with their plans, as did: 

• 55 or 89 percent of top 100 institutions; 

• 36 or 59 percent of other doctorate-granting 
institutions; and 

• 14 or 58 percent of nondoctorate-granting 
institutions. 



SOURCE: National Science Foundation/Division of Science Resources 18 Because this analysis is limited to the subset of research- 

Studies, 1998 Survey of Scientific and Engineering performing institutions that were in both the 1996 and 1998 samples, 

, Research Facilities at Colleges and Universities. the results do not generalize to the population of research-performing 

institutions 



Table 3-5. Trends in the percentage of institutions starting projects to construct science and engineering 
research facilities costing more than $100,000 by institution type: 1986-99 



Institution type 


1986-87 


1988-69 


1990-91 


1992-93 


1994-95 


1996-97 


(scheduled) 

1998-99 




Percentage 


Total 


37 


44 


37 


33 


29 


30 


31 


Doctorate-granting 


47 


53 


57 


44 


42 


38 


38 


Top 100 in research expenditures 


72 


71 


81 


79 


75 


68 


64 


Other 


34 


44 


45 


28 


26 


27 


29 


Nondoctorate-granting 


25 


32 


12 


15 


13 


19 


21 



NOTE: As used here, capital projects are construction projects with prorated costs of $1 00,000 or more for affected research space. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Table 3-6. Number of institutions starting science and engineering research facilities 
construction projects costing more than $100,000 and whether construction 
was scheduled by institution type: 1996-97 



Institution type 


Number of institutions 
that scheduled 
construction 


Number of institutions 
that scheduled 
construction and 
actually started 
construction 


Number of institutions 
that did not schedule 
construction 


Number of institutions 
that did not schedule 
construction but 
started construction 


Total 


147 


104 


236 


29 


Doctorate-granting 

Top 100 in research 


123 


91 


134 


28 


expenditures 


62 


55 


37 


13 


Other 


61 


36 


97 


15 


Nondoctorate-granting 


24 


14 


103 


~1 



NOTE: Components may not sum to totals due to rounding. Includes only 383 institutions that were in both the 1996 and 1998 

samples. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1996 and 1998 Surveys of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



It is also worth noting that 29 or 12 percent of insti- 
tutions that had not scheduled construction for 1996 or 
1997, did, in fact, start new construction projects during 
that period. Overall, 28 or 21 percent of doctorate-granting 
institutions that had not scheduled any construction 
projects began construction projects; 13 or 35 percent of 
the top 1 00 institutions that had not scheduled construction 
projects did so. 

Fields In Which Construction 
Projects Started 

Overall, the proportion of institutions that began new 
S&E construction projects declined by 7-percentage points 
over the decade, from 37 to 30 percent of institutions. 
Two fields registered an appreciable change during this 
time period: 

• In engineering, the proportion of institutions 
starting new construction projects decreased from 
28 to 1 1 percent; and 

• In the agricultural sciences, the proportion of 
institutions starting new construction projects 
decreased from 38 to 28 percent (table 3-7). 

Only one field registered an appreciable increase in 
the proportion of institutions starting new construction 



since the last survey period. The proportion of institutions 
starting new construction projects in the biological 
sciences outside medical schools increased from 9 percent 
of institutions to 13 percent. 

Finally, the proportion of institutions scheduled to start 
new construction projects in the various S&E fields in 
1998 and 1999 is expected to decline appreciably from 
1996-97 levels in one field. The proportion of institutions 
scheduled to start new construction projects in the medical 
sciences in medical schools is expected to decrease from 
33 to 20 percent of institutions. 

Funds Committed to S&E Research 
Space Construction Projects in 
Different Fields 

Four fields account for more than half (61 percent) 
of the S3. 1 billion committed to the construction of new 
S&E research space by research-performing institutions 
in fiscal years 1996 and 1997: 

• The medical sciences in medical schools account 
for $784 million; 

• The biological sciences outside medical schools 
account for $404 million; 




Table 3-7. Trends in the percentage of institutions starting projects to construct science and 
engineering research facilities costing more than $100,000 by field: 1986-99 



Field 


1986-87 


1988-89 


1990-91 


1992-93 


1994-95 1 1 


1996-97 


(scheduled) 

1998-99 




Percentage 






Jotal 


37 


44 


37 


33 


29 


30 


31 


Biological sciences— 
inside medical schools 


20 


26 


33 


20 


10 


14 


22 


II IwlUv 1 1 IwVlIVVl WVI IVVIW • *| *i • ii • m 

outside medical schools 


9 


19 


10 


10 


8 


13 


12 


vUlwIUv 1 1 IwVllvUI WVI IVVIWI II iiiiii 

Phvsical sciences 


9 


15 


11 


9 


9 


11 


14 


Psvcholoav 


5 


3 


7 


2 


2 


4 


5 


Social sciences 


5 


4 


_ 2 


3 


4 


5 


4 


Mathematics 


1 


2 


4 


2 


1 


1 


5 


ComDuter sciences 


8 


6 


7 


4 


1 


4 


3 


Earth, atmospheric, and 

ocean sciences 


! 

9 


6 


15 


9 


5 


11 


9 


Fnnineerino 


28 


18 


16 


17 


14 


11 


14 


Anrimltural sciences 


38 


33 


30 


27 


23 


28 


20 


Medical sciences— 
inside medical schools. 


32 


23 


41 


33 


26 


33 


20 


; outside medical schools 


7 


5 


13 


11 


6 


9 


11 



1 Some 1994-95 values have been revised from the 1996 report. 

2 Psychology and the social sciences were not differentiated in the questionnaire item for the 1990-91 period. 

NOTE: Percentages are based on the number of institutions with existing research space and/or planned construction of research space in a 

given field. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



• The physical sciences account for $381 million; 
and 

• Engineering accounts for $332 million (table 3-8). 

In addition to these four fields, research-performing 
institutions committed more than $ 1 00 million to construct 
new research space in five other fields: 

• The agricultural sciences account for $273 million; 

• The medical sciences outside of medical schools 
account for $259 million; 

• The biological sciences in medical schools 
account for $178 million; 

• The earth, atmospheric, and ocean sciences 
account for $172 million; and 

• The other sciences account for $ 1 45 million. 



The amount of funds committed to the construction 
of new research space more than doubled in three fields 
since the last survey: 

• In the earth, atmospheric, and ocean sciences, 
funds increased from $35 million to $ 172 million 
(a 391-percent increase); 

• In mathematics, funds increased from $2 million 
to $9 million (a 350-percent increase); and 

• In the medical sciences outside medical schools, 
funds increased from $129 million to $259 mil- 
lion (a 101-percent increase). 

The amount of funds committed for the construction 
of new research space declined by 25 percent or more in 
three fields since the last survey: 

• In the computer sciences, from $49 million to 
$21 million (a 57-percent decrease); 
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Table 3-8. Trends in funds committed to construct science and engineering research facilities 
for projects costing more than $100,000 by field: 1986-99 



Field 


1986-87 


1 1988-89 


1 1990-91 


1992-93 


1994-95 


I 1996-97 


(scheduled) 
1 1998-99 


Total 

Biological sciences— 






In millions of constant 1997 dollars 






2,711 


3,032 


3,537 


3,207 


2,920 


3,110 


3,949 


inside medical schools 


184 


223 


453 


389 


238 


178 


597 


outside medical schools 


428 


487 


536 


333 


409 


404 


812 


Physical sciences 


241 


494 


511 


384 


449 


381 


525 


Psychology 


31 


31 


43 


18 


44 


77 


91 


Social sciences 


51 


59 


* 


51 


118 


75 


81 


Mathematics 


2 


11 


15 


12 


2 


9 


19 


Computer sciences 

Earth, atmospheric, and 


81 


80 


47 


54 


49 


21 


27 


ocean sciences 


75 


100 


202 


140 


35 


172 


235 


Engineering 


568 


478 


469 


326 


607 


332 


528 


Agricultural sciences 

Medical sciences— 


198 


187 


208 


239 


158 


273 


169 


inside medical schools 


399 


722 


779 


957 


554 


784 


613 


outside medical schools 


268 


75 


179 


183 


129 


259 


206 


Other sciences 


184 


87 


95 


117 


129 


145 


46 



* Psychology and the social sciences were not differentiated in the questionnaire item for the 1990-91 period. 



NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of 

the Census' Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



• In engineering, from $607 million to $332 million 
(a 45 -percent decrease); and 

• In the biological sciences in medical schools from 
$238 million to $178 million (a 25-percent 
decrease). 

In 1998 and 1999, funds committed to new con- 
struction are scheduled to more than double in three fields: 

• In the biological sciences in medical schools, 
funds are expected to increase from $1 78 million 
to $597 million (a 235-percent increase); 

• In mathematics, funds are expected to increase 
from $9 million to $19 million (a 111-percent 
increase); and 

• In the biological sciences outside medical schools, 
funds are expected to increase from $404 million 
to $812 million (a 101-percent increase). 



At the same time, funds committed to new con- 
struction are scheduled to decrease by at least 20 percent 
in four fields: 

• In other sciences, from $ 1 45 million to $46 mil- 
lion (a 68-percent decrease); 

• In the agricultural sciences, from $273 million 
to $169 million (a 38-percent decrease); 

• In the medical sciences in medical schools, from 
$784 million to $613 million (a 22-percent 
decrease); and 

• In medical sciences outside medical schools, 
from $259 million to $206 million (a 20-percent 
decrease). 
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Funds Committed to Nonfixed 
Equipment Costing Over SI Million 
in New Construction Projects 

In 1996 and 1997, 10 doctorate-granting institutions 
(4 top 100 institutions and 6 other doctorate-granting 
institutions) committed $1 8.9 million to nonfixed equip- 
ment costing $1 million or more in their new S&E con- 
struction projects. These commitments occurred in only 
four fields and represented 1 1 percent of total construction 
commitments in those fields: 

• In the biological sciences outside medical 
schools, the amount of funds committed by two 
institutions to nonfixed equipment costing over 
$1 million accounted for 8 percent of all con- 
struction commitments in this field; 



• In the physical sciences, the amount of funds 
committed by three institutions to this type of 
equipment accounted for 9 percent of all con- 
struction commitments in this field; 

• In engineering, the amount of funds committed 
by two institutions to this type of equipment 
accounted for 17 percent of all construction 
commitments in this field; and 

• In the medical sciences outside medical schools, 
the amount of funds committed by two insti- 
tutions to this type of equipment accounted for 
15 percent of all construction commitments in 
this field. 
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Chapter 4— The Repair/Renovation of S&E 

Research Facilities 



Highlights 

• In fiscal years 1996 and 1997, research- 
performing institutions committed $1.5 billion 
to the repair/renovation of science and engi- 
neering research facilities. This is 22 percent 
more (in constant dollars) than they committed 
to new repair/renovation projects in 1994 and 
1995 ($1.3 billion) (table 4-1). 

• More than half (52 percent) of all research- 
performing colleges and universities undertook 
some type of repair/renovation project costing 
over $100,000 during fiscal years 1996 and 1997 
(table 4-5). 

• In the current survey period, financial com- 
mitments to repair/renovation projects accounted 
for 33 percent of total capital project expendi- 
tures, up from 25 percent in fiscal years 1990 
and 1991 (table 4-3). 

• Five fields account for more than three quarters 
(76 percent) of the $1 .3 billion committed to the 
repair/renovation of research facilities costing 
over $100,000 in 1996 and 1997. These fields 
are the physical sciences ($244 million), engi- 
neering ($208 million), the biological sciences 
outside medical schools ($200 million), the medi- 
cal sciences in medical schools ($196 million), 
and the biological sciences in medical schools 
($164 million) (table 4-8). 

• For fiscal years 1998 and 1999, research- 
performing institutions are scheduled to commit 
$1.6 billion to S&E repair/renovation projects 
costing more than $100,000 and $983 million to 
central campus infrastructure repair/ renovation 
projects costing more than $100,000 (table 4-4). 

Introduction 

After years of deferring building repair projects, 
many of the Nation’s colleges and universities have begun 
pushing aggressively to fund improvements to college 



facilities. 19 In this chapter, we examine the extent to which 
research-performing colleges and universities were 
engaged in the repair/renovation of science and engi- 
neering research facilities in 1 996 and 1997 and the fields 
in which this activity occurred. 

As was the case for construction in Chapter 3, insti- 
tutions were asked to estimate the research-related costs 
and space for repair/renovation projects begun during 
fiscal years 1996 and 1997, and to make the same 
estimates for projects scheduled to begin in fiscal years 
1998 and 1999. The project start-up time was defined as 
the fiscal year in which actual work began (or was 
expected to begin). In the case of projects conducted over 
multiple years, total project costs were allocated to the 
fiscal year in which the repair/renovation began. Note, 
however, that the costs and parameters of multiyear 
projects can change between the time a project begins 
and the time it is completed. 

The reported financial commitments, defined as the 
cost to complete a project, included planning, site 
preparation, fixed equipment, and building infrastructure. 
Projects costing over $ 100,000 and those costing between 
$5,000 and $100,000 were reported separately. 

It should be noted that fluctuations in repair/ 
renovation spending from one year to another can result 
from large projects at a small number of institutions. 
Given the costs of repairing/renovating S&E research 
facilities, a large increase could reflect a big project on 
one or two campuses. Indeed, this is often the case for 
the nondoctorate-granting institutions. 

This year, for the first time, institutions were asked 
to report any nonfixed equipment costing $1 million or 
more that was included as part of their repair/renovation 
costs for fiscal years 1996 and 1997. If a project were to 
serve both research and nonresearch purposes, repair/ 
renovation costs and space estimates were to be prorated 
to reflect the research-related portion of the cost and space 
(see Items 4a, 4b, and 4c in Appendix C). 

19 Peter Schmidt. (1998, June 12). A building boom for public 
colleges. The Chronicle of Higher Education, A29-A30. 
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Findings 

Funds Committed to the Repair/ 
Renovation of S&E Research 
Facilities 

Research-performing institutions committed a total 
of $1.5 billion to the repair/renovation of science and 
engineering research facilities in 1996 and 1997. This is 
22 percent more (in constant dollars) than they committed 
to new repair/renovation projects in the last survey period 
($1.3 billion). 

Between fiscal years 1994 and 1995 and fiscal years 
1996 and 1997, doctorate-granting institutions and 
nondoctorate-granting institutions increased the amount 
of funds committed to new repair/renovation projects: 



• Doctorate-granting institutions committed 
$166 million or 14 percent more funds; 

- The top 100 institutions committed $78 mil- 
lion or 9 percent more funds; and 

• Nondoctorate-granting institutions committed 
$107 million or 122 percent more funds 
(table 4-1). 

Financial commitments to repair/renovation projects 
costing over $100,000 constituted 86 percent of all repair/ 
renovation funds in 1996 and 1 997. Funds committed to these 
types of repair/renovation projects increased by 1 9 percent 
since the last survey (from $1,116 million to $ 1 ,325 million). 
Funds for projects costing over $100,000 increased at 
doctorate-granting institutions and nondoctorate-granting 
institutions during both of these time periods (figure 4-1): 



Table 4-1. Trends in funds committed to repair/renovate science and engineering research 
facilities by institution type and cost of project: 1986-97 



Institution type 


1986—87 


| 1988-89 


| 1990-91 


| 1992-93 | 


| 1994-95 | 


| 1996-97 




In millions of constant 1997 dollars 


Total 














Total cost 


- 


- 


1,155 


1,230 


1,259 


1,532 


Over $100,000 


1,108 


1,243 


982 


955 


1,116 


1,325 


Under $100, 000 


- 


- 


173 


275 


142 


208 


Doctorate-granting 














Total cost 


- 


- 


1,112 


1,153 


1,171 


1,337 


Over $100,000 


1,048 


1,205 


944 


916 


1,035 


1,142 


Under $100, 000 


- 


- 


168 


237 


136 


195 


Top 100 in research expenditures 














Total cost 


- 


- 


867 


915 


904 


982 


Over $100, 000 


788 


594 


752 


710 


797 


857 


Under $100, 000 


- 


- 


115 


205 


108 


125 


Other 














Total cost 


- 


- 


245 


238 


;• 267 


355 


Over $100, 000 


260 


610 


192 


206 


238 


285 


Under $100, 000 


- 


- 


53 


33 


28 


70 


Nondoctorate-granting 














Total cost 


- 


- 


43 


77 


88 


195 


Over $100, 000 


59 


37 


38 


39 


81 


182 


Under $100, 000 


- 


- 


5 


38 


6 


13 



KEY: - = Data were not collected. 



NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the 

Bureau of the Census’ Composite Fixed Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Figure 4-1. Trends in funds committed to science and engineering research facilities repair/renovation 
projects costing more than $100,000 by institution type: 1986—97 



In millions of constant 
1997 dollars 
1,000 -1 



900 - 




1986-87 1988-89 1990-91 1992-93 1994-95 1996-97 



□ Top 100 Bl Other doctorate-granting ■ Nondoctorate-granting 



NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1 997 dollars using the Bureau of the 

Census' Composite Fixed Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



• At doctorate-granting institutions, the funds for 
projects costing over $100,000 increased by 
$107 million or 10 percent since the last survey 
(from $1,035 million to $ 1 , 1 42 million) ; 

- At the top 100 institutions, the funds for these 
projects increased by $60 million or 8 per- 
cent since the last survey (from $797 million 
to $857 million); and 

- At nondoctorate-granting institutions, the 
funds for these projects increased by 
$101 million or 125 percent since the last 
survey (from $81 million to $ 1 82 million). 

Total funds committed to new repair/renovation 
projects costing less than $100,000 increased by 46 per- 
cent since the last survey, from $142 million to $208 mil- 
lion. In 1996 and 1997, these less expensive projects 
accounted for 14 percent of all funds committed to new 



repair/renovation projects. Since the last survey, all 
institution types increased their allocations to these kinds 
of projects (table 4-1): 

• Doctorate-granting institutions increased their 
allocations by $59 million or 43 percent (from 
$136 million to $195 million); 

— The top 100 institutions increased their 
allocations by $17 million or 16 percent 
(from $108 million to $125 million); 

- Other doctorate-granting institutions 
increased their allocations by $42 million or 
150 percent (from $28 milli on to $70 million); 
and 

• Nondoctorate-granting institutions increased their 
allocations by $7 million or 1 17 percent (from $6 
million to $13 million). 
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A subset of 383 research-performing institutions 
were in both the 1996 and 1998 samples. These 
institutions actually committed in fiscal years 1996 
and 1997 close to the amounts that in the 1996 survey 
they had estimated they would commit to new repair/ 
renovation projects costing over $100,000; they 
would start in 1996 and 1998. 20 They were scheduled 
to commit $1,188 million and actually committed 
$1,145 million, a difference of $43 million or 4 
percent. The doctorate granting institutions 
committed fewer funds than they had planned: 

• Doctorate-granting institutions committed 
$48 million or 4 percent fewer funds than 
they had scheduled; 

- The top 100 institutions committed 
$42 million or 5 percent fewer funds than 
they had scheduled; and 

- Other doctorate-granting institutions 
committed $6 million or 3 percent 
fewer funds than they had scheduled 
(table 4-2). 



Table 4-2. Scheduled and actual repair/renovation 
commitments for projects costing more than 
$100,000 for science and engineering 
research space by institution type: 1996-97 




Number of 


1996-97 


1996-97 


Institution type 


institutions 


(scheduled) 


(actual) 






In millions of dollars 


Total 


383 


1,188 


1,145 


Doctorate-granting 


257 


1,098 


1,050 


Top 100 in research 








expenditures 


99 


898 


856 


Other 


158 


200 


194 


Nondoctorate-granting... 


126 


89 


95 



NOTE: Components may not add to totals due to rounding. Includes 

only institutions in both the 1996 and 1998 samples. 



SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1996 and 1998 Surveys of Scientific and 
Engineering Research Facilities at Colleges and 
Universities. 



20 The scheduled 1996-97 data come from National Science 
Foundation/Division of Science Resources Studies, 1996 Survey of 
Scientific and Engineering Research Facilities at Colleges and 
Universities. Because this analysis is limited to the subset of research- 
performing institutions that were in both the 1996 and 1998 samples, 
the results do not generalize to the population of research-performing 
institutions. 
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Funds Committed to Repair/ 
Renovation Projects as a Proportion 
of Total Capital Projects 

The share of total capital project funds committed 
to initiate the repair/renovation of S&E research space 
has risen in each survey period since data were first 
collected on this topic in 1990-91. 21 In the 1990-91 
period, total financial commitments to repair/renovation 
projects — both under and over $100,000 — represented 
25 percent of all capital project commitments. In the 
most recent survey period (1996-97), these commitments 
grew to 33 percent of all capital projects (table 4-3). 

Between 1990-91 and 1996-97, the proportion of 
funds committed to new repair/renovation projects as a 
function of total capital projects increased substantially 
at the following types of institutions: 

• Doctorate-granting institutions’ proportion of 
repair/renovation commitments increased from 
25 percent of all capital projects to 32 percent; 

— The top 100 institutions’ proportion in- 
creased from 27 to 32 percent; and 

• Nondoctorate-granting institutions’ proportion 
increased from 22 to 42 percent. 

Between the last survey period (1994-95) and the 
current one, the proportion of funds committed to new 
repair/renovation projects as a function of total capital 
projects by the nondoctorate-granting institutions 
increased from 20 to 42 percent. However, the proportion 
of funds committed by these institutions has fluctuated 
by roughly 20 percentage points from survey period to 
survey period. 

Funds Scheduled for the Repair/ 
Renovation of S&E Research Facilities 
and Central Campus Infrastructure 

For fiscal years 1998 and 1999, research-performing 
institutions are scheduled to commit $ 1 .6 billion to S&E 
repair/renovation projects costing over $100,000. Most 
of this repair/renovation is scheduled to occur among the 
doctorate-granting institutions, the top 100 institutions in 
particular. Doctorate-granting institutions plan to commit 
23 percent or $257 million more to new repair/renovation 

21 Trends are reported from the 1990 and 1991 fiscal years 
because this was the first time period for which institutions reported 
repair/renovation expenses for projects costing over $100,000 and 
for projects costing less than $100,000. 
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Table 4-3. Funds committed to science and engineering repair/renovation as a percentage of 
total capital project expenditures by institution type: 1990-97 



Institution type 


1990-91 


1992-93 


Total capital 
projects 


Repair/ 

renovation 


Repair/ 
renovation 
as percent 
of total 


Total capital 
projects 


Repair/ 

renovation 


Repair/ 
renovation 
as percent 
of total 




In millions of dollars 




In millions of dollars 




Total 


4,693 


1,155 


25 


4,437 


1,230 


28 


Doctorate-granting 


4,495 


1,112 


25 


4,255 


1,153 


27 


Top 100 in research 














expenditures 


3,271 


867 


27 


3,228 


915 


28 


Other 


1,227 


245 


20 


1,027 


238 


23 


Nondoctorate-granting 


195 


43 


22 


181 


77 


42 




1994-95* 


1996-97 


Total 


4,179 


1,259 


28 


4,644 


1,532 


33 


Doctorate-granting 


3,742 


1,171 


31 


4,181 


1,337 


32 


Top 100 in research 














expenditures 


3,022 


904 


30 


3,036 


982 


32 


Other 


721 


267 


37 


1,145 


355 


31 


Nondoctorate-granting 


437 


88 


20 


463 


195 


42 



'Some 1994-95 values have been revised since the 1996 report. 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear 

in the table. Current dollars have been adjusted to constant 1997 dollars using the Bureau of the Census' 
Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1 998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



projects in fiscal years 1998 and 1999 than they did in 
1996 and 1997(from$l.l billion to $1.4 billion). Top 100 
institutions plan to commit 1 9 percent or $ 1 66 million more 
(from $857 million to $ 1 ,023 million) (tables 4-4 and 4-1). 

Research-performing institutions are scheduled to 
commit $983 million to new central campus infrastructure 
repair/renovation projects in 1998 and 1999. These funds 
are distributed among the institution types as follows: 

• Doctorate-granting institutions plan to commit 
$936 million to new central campus infrastruc- 
ture projects; this represents 95 percent of these 
funds; 

- The top 100 institutions plan to commit 
$612 million or 62 percent of these funds; 

- Other doctorate-granting institutions plan to 
commit $325 million or 33 percent of these 
funds; and 



Table 4-4. Funds scheduled for the repair/renovation 
of science and engineering (S&E) research 
facilities and central campus infrastructure 
by institution type: 1998-99 





Scheduled repair/renovation 


Institution type 


S&E 

research 

space 


Central 

campus 

infrastructure 


Total 




In millions of dollars 


Total 


1,580 


983 


2,563 


Doctorate-granting 

Top 100 in research 


1,399 


936 


2,336 


expenditures 


1,023 


612 


1,635 


Other 


376 


325 


700 


Nondoctorate-granting... . 


181 


46 


227 



NOTE: Components may not add to totals due to rounding. As 

used here, repair/renovation projects are limited to those 
with prorated costs at $100,000 or more for affected 
research space. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 






• Nondoctorate-granting institutions plan to commit 

$46 million or 5 percent of these funds. 

Overall, research-performing institutions are sched- 
uled to commit fewer funds to new S&E facilities repair/ 
renovation projects as they are scheduled to commit to 
new S&E construction projects ($1.6 billion versus 
$3.9 billion). By contrast, research-performing institu- 
tions are scheduled to commit more than twice as much 
to new central campus infrastructure repair/renovations 
projects in 1998 and 1999 as they are scheduled to commit 
to new central campus infrastructure construction projects 
($983 million versus $396 million). (See table 3-4 for 
funds committed to scheduled construction of research 
facilities and central campus infrastructure.) 

Colleges and Universities Starting 
S&E Repair/Renovation Projects 

In 1996 and 1997, slightly over half (52 percent) of 
all research-performing institutions reported that they 
initiated repair/renovation projects costing over $ 100,000 
(table 4-5). More institutions started new repair/ 
renovation projects in 1996 and 1997 than started new 
construction projects (52 percent compared with 30 per- 
cent). (See table 3-5 for the proportion of institutions 
starting construction projects.) 

In 1986-87, a higher proportion of doctorate-granting 
institutions in general, and top 100 institutions in particular, 
started repair/renovation projects than began them in the 
current survey period ( 1 996-97), while a lower proportion 
of other doctorate-granting institutions started new 
construction projects: 



• The proportion of doctorate-granting institutions 

beginning repair/renovation projects declined 
from 78 to 67 percent of institutions; 

- The proportion of top 100 institutions 
declined from 96 to 92 percent of insti- 
tutions; and 

- The proportion of other doctorate-granting 
institutions increased from 44 to 58 percent 
of institutions. 

In 1998 and 1999, 46 percent of research-performing 
institutions are scheduled to start new S&E repair/ 
renovation projects costing over $100,000. This propor- 
tion is less than the proportion of institutions that started 
repair/renovation projects in 1986 and 1987 (56 percent). 

A separate analysis of the 383 institutions that were 
in both the 1996 and 1998 samples reveals that 151 or 
79 percent of all research-performing institutions that had 
scheduled new repair/renovation projects costing over 
$100,000 for 1996 or 1997 actually undertook them 
(table 4 - 6). 22 The top 100 institutions’ actions were more 
consistent with their plans to repair/renovate new S&E 
research facilities than that of the other types of insti- 
tutions. Overall, 126 or 86 percent of doctorate-granting 
institutions acted in accordance with their plans, as did 
74 or 96 percent of top 100 institutions and 52 or 
74 percent of other doctorate-granting institutions. 



22 Because the analysis is limited to the subset of research- 
performing institutions that were in both the 1 996 and 1 998 samples, 
the results do not generalize to the population of re search -performing 
institutions. 



Table 4-5. Trends in the percentage of institutions starting projects to repair/renovate science 
and engineering research facilities by institution type: 1986-99 



Institution type 


1986-87 


1988-89 


1990-91 


1992-93 


1994-95* 


1996-97 


(scheduled) 

1998-99 


Total 


56 


48 


47 


45 


45 


52 


46 


Doctorate-granting 


78 


71 


74 


61 


61 


67 


63 


Top 100 in research 
expenditures 


96 


85 


91 


90 


88 


92 


85 


Other 


44 


63 


65 


48 


49 


58 


54 


Nondoctorate-granting 


28 


20 


14 


25 


24 


32 


24 



*Some 1994-95 values have been revised from the 1996 report. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Table 4-6. Number of institutions starting science and engineering research facilities 
repair/renovation (R/R) projects costing more than $100,000 and whether 
repair/renovation was scheduled by institution type: 1996-97 



Institution type 


Number of 
institutions that 
scheduled R/R 


Number of 
institutions that 
scheduled R/R and 
actually started R/R 


Number of institutions 
that did not 
schedule R/R 


Number of 
institutions that 
did not schedule 
R/R but started R/R 


Total 


191 


151 


193 


64 


Doctorate-granting 


147 


126 


110 


48 


Top 100 in research 
expenditures 


77 


74 


22 


17 


Other 


70 


52 


88 


31 


Nondoctorate-granting 


44 


26 


82 


16 



NOTE: Components may not sum to totals due to rounding. Includes only the 383 institutions that were in both the 1 996 and 1998 

samples. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1996 and 1998 Surveys of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



It is also worth noting that 64 or 33 percent of 
institutions that had not scheduled repair/renovation 
projects for 1996 and 1997, did, in fact, start new projects 
in 1996 and 1997. Overall, 48 or 44 percent of doctorate- 
granting institutions began repair/renovation projects that 
were not reported as scheduled, with 17 or 77 percent of 
top 100 institutions doing so. 

Fields in Which Repair/Renovation 
Projects Started 

Since 1986-87 there has been some change in the 
proportion of institutions starting new repair/renovation 
projects costing over $100,000 in specific S&E fields 
(table 4-7). The proportion of institutions starting repair/ 
renovation projects declined in two fields: 

• In engineering, the proportion of institutions 
. decreased from 42 to 35 percent; and 

• In the medical sciences in medical schools, the 
proportion of institutions decreased from 54 to 
41 percent. 

The proportion of institutions starting repair/ 
renovation projects increased in two fields: 

• In the physical sciences, the proportion of insti- 
tutions increased from 22 to 3 1 percent; and 

• In the medical sciences outside medical schools, 
the proportion of institutions increased from 12 
to 25 percent. 
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In four fields, the proportion of institutions starting 
repair/renovation projects increased from the last survey 
period: 

• In the biological sciences outside medical 
schools, the proportion of institutions increased 
from 22 to 29 percent; 

• In the physical sciences, the proportion of insti- 
tutions increased from 24 to 3 1 percent; 

• In the social sciences, the proportion of insti- 
tutions increased from 7 to 12 percent; and 

• In the medical sciences outside medical schools, 
the proportion of institutions increased from 16 
to 25 percent. 

In one field, the medical sciences in medical schools, 
the proportion declined from 57 to 41 percent. 

The proportion of institutions scheduled to start new 
repair/renovation projects costing over $100,000 in 1998 
ancl 1999 is expected to change over 1996-97 levels in 
four fields: 

• In the biological sciences outside medical schools, 
the proportion of institutions is expected to 
decrease from 29 to 21 percent; 

• In the physical sciences, the proportion of 
institutions is expected to decrease from 3 1 to 
22 percent; 
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Table 4-7. Trends in the percentage of institutions starting projects to repair/renovate science 
and engineering research facilities by field: 1986-99 



Field 


1986-87 


1988-89 


1990-91 


1992-93 


1994-95 1 


1996-97 


(scheduled) 

1998-99 


Total 


56 


48 


47 


45 


45 


52 


46 


Biological sciences— 
















inside medical schools 


45 


41 


46 


39 


47 


51 


33 


outside medical schools... 


23 


24 


22 


22 


22 


29 


21 


Physical sciences 


22 


23 


22 


22 


24 


31 


22 


Psychology 


9 


4 


10 


4 


5 


8 


11 


Social sciences 


8 


5 


_ 2 


5 


7 


12 


12 


Mathematics 


8 


8 


4 


2 


3 


3 


3 


Computer sciences 


15 


5 


10 


6 


6 


5 


12 


Earth, atmospheric, and 
ocean sciences 


13 


9 


13 


13 


11 


12 


12 


Engineering 


42 


37 


24 


30 


29 


35 


28 


Agricultural sciences 


33 


25 


27 


18 


28 


25 


19 


Medical sciences— 

i 

inside medical schools 


54 


44 


62 


61 


57 


41 


34 


outside medical schools 


12 


12 


22 


16 


16 


25 


21 



1 Some 1994-95 values have been revised since the 1996 report. 

2 Psychology and social sciences were not differentiated in the questionnaire item for the 1990-91 period. 



NOTE: As used here, repair/renovation projects are limited to those with prorated costs of $100,000 or more for affected research space. 

Percentages are based on the number of institutions with existing research space or planned repair/renovation projects in a given 
field. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1 998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



• In the biological sciences in medical schools, the 
proportion of institutions is expected to decrease 
from 51 to 33 percent; and 



• The biological sciences outside medical schools — 

research-performing institutions committed $200 
million; 



• In psychology, the proportion of institutions is 
expected to increase from 8 to 1 1 percent. 

Funds Committed to S&E Research 
Facilities Repair/Renovatton 
Projects in Different Fields 

Five fields account for more than three quarters 
(76 percent) of the $1 .3 billion committed to the repair / 
renovation of S&E research facilities by research- 
peri orming institutions in fiscal years 1996 and 1997; 
three of these fields are in the biomedical sciences: 

• The physical sciences — research-performing 
institutions committed $244 million; 

• Engineering— research-performing institutions 
committed $208 million; 



• The medical sciences in medical schools — 
research-performing institutions committed 
$196 million; and 

• The biological sciences in medical schools — 
research-performing institutions committed 
$164 million (table 4 j 8). 

The amount of funds committed to new repair/renova- 
tion projects increased in three fields since 1986-87: 

• In the physical sciences, funds increased from 
$139 million to $244 million (a 76-percent 
increase); 

• In the earth, atmospheric, and ocean sciences, 
funds increased from $27 million to $52 million 
(a 93-percent increase); and 
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Table 4-8. Trends in funds committed to repair/renovate science and engineering research facilities 
for projects costing over $100,000 by field: 1986-99 



Field 


1986-87 


1988-89 


1990-91 


1992-93 


1994-95 


1996-97 


(scheduled) 

1998-99 




In millions of constant 1997 dollars 


Total 


1,108 


1,243 


982 


955 


1,116 


1,325 


1,580 


Biological sciences— 
















inside medical schools 


102 


94 


146 


132 


107 


164 


93 


outside medical schools 


. 193 


155 


160 


123 


134 


200 


280 


Physical sciences 


139 


203 


179 


153 


■ 203 


244 


241 


Psychology 


: is 


14 


37 


12 


30 


65 


33 


Social sciences 


47 


11 


___ * 


12 


42 


40 


124 


Mathematics 


5 


14 


6 


2 


6 


5 


51 


Computer sciences 


23 


*12 


25 


4 


8 


12 


95 


Earth, atmospheric, and 
















ocean sciences 


27 


22 


19 


36 


37 


52 


54 


Engineering 


186 


445 


97 


158 


158 


208 


198 


Agricultural sciences 


26 


28 


41 


16 


76 


50 


26 


Medical sciences— 
















inside medical schools 


230 


198 


197 


267 


238 


196 


282 


outside medical schools 


69 


.30 


62 


32 


62 


76 


77 


Other sciences 


40 


20 


6 


8 


13 


11 


24 



* Psychology and social sciences were not differentiated in the 1990-91 survey. 



NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1 997 dollars using the Bureau of 

the Census’ Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



• In the biological sciences in medical schools, 
funds increased from $102 million to $164 mil- 
lion (a 61 -percent increase). 

At the same time, funds decreased by 48 percent in 
the computer sciences, from $23 million to $ 12 million, 
and by 15 percent in the medical sciences in medical 
schools, from $230 million to $196 million. 

Since the last survey period, the amount of funds 
committed to the repair/renovation of S&E research 
facilities increased in four fields and decreased in one. 
Funds increased in the following fields: 

• In the biological sciences outside medical schools, 
funds increased from $ 1 34 million to $200 million 
(a 49-percent increase); 



• In the computer sciences, funds increased from 
$8 million to $12 million (a 50-percent increase); 

• In the earth, atmospheric, and ocean sciences, 
funds increased from $37 million to $52 million 
(a 41-percent increase); and 

• In engineering, funds increased from $158 mil- 
lion to $208 million (a 32-percent increase). 

The medical sciences in medical schools was the only 
field to experience a decrease in repair/renovation funds 
since the last survey. Institutions’ financial commitment 
to this field declined by 18 percent, from $238 million to 
$196 million. 
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In 1998 and 1999, funds committed to new repair/ 
renovation projects are scheduled to increase over 1 996- 
97 levels in five fields, with allocated funds expected to 
more than triple in three fields: 

• In mathematics, funds are scheduled to increase 
from $5 million to $51 million (a 920-percent 
increase); 

• In the computer sciences, funds are scheduled 
to increase from $12 million to $95 million (a 
692-percent increase); 

• In the social sciences, funds are scheduled to 
increase from $40 million to $124 million (a 
210-percent increase); 

• In the medical sciences in medical schools, funds 
are scheduled to increase from $196 million to 
$282 million (a 44-percent increase); and 

• In the biological sciences outside medical 
schools, funds are scheduled to increase from 
$200 million to $280 million (a 40-percent 
increase). 

At the same time, funds are expected to decrease in 
only one field, the biological sciences in medical schools. 
Institutions are scheduled to commit 43 percent fewer 
funds to this field in 1 998 and 1 999 than they did in 1 996 
and 1997 (a decrease from $164 million to $93 million). 

Funds Committed to Nonfixed 
Equipment Costing Over $1 Million 
in Repair/Renovation Projects 

In 1996 and 1997, nine doctorate-granting institutions 
(4 top 100 institutions and 5 other doctorate-granting 
institutions) committed a total of $30.9 million to nonfixed 
equipment costing $1 million or more in their new S&E 
repair/renovation projects. This is 63 percent more than 
they committed to nonfixed equipment costing over $1 
million in their S&E construction projects (see table 3-9). 



These repair/renovation commitments occurred in 
only six fields (biological sciences inside and outside 
medical schools, medical sciences inside and outside 
medical schools, the physical sciences and engineering). 23 
These 1996 and 1997 commitments at the nine doctorate- 
granting institutions represent 62 percent of total repair/ 
renovation commitments in these fields: 

• In the biological sciences outside medical schools, 
the amount of funds committed by two institutions 
to nonfixed equipment costing over $1 million 
accounted for 80 percent of all repair/renovation 
commitments in this field; 

• In the physical sciences, the amount of funds 
committed by two institutions to this type of 
equipment accounted for 3 8 percent of all repair/ 
renovation commitments in this field; 

• In engineering, the amount of funds committed 
by three institutions to this type of equipment 
accounted for 26 percent of all repair/renovation 
commitments in this field; 

• In the medical sciences in medical schools, the 
amount of funds committed by three institutions 
to this type of equipment accounted for 45 per- 
cent of all repair/renovation commitments in this 
field; 

• In the biological sciences in medical schools, the 
amount of funds committed by two institutions 
to this type of equipment accounted for 34 per- 
cent of all repair/renovation commitments in this 
field; and 

• In the medical sciences outside medical schools, 
the amount of funds committed by one institution 
to this type of equipment accounted for 1 1 per- 
cent of all repair/renovation commitments in this 
field. 

23 Some institutions committed funds to nonfixed equipment 
costing over $1 million in more than one field. 
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Chapter 5 — Sources of Funds for S&E Research 

Facilities Projects 



Highlights 

• Science and engineering facilities construction 
starts at research-performing institutions totaled 
$3.1 billion in fiscal years 1996 and 1997. Insti- 
tutions provided $1.9 billion or 60 percent of 
these funds from their combined pool of internal 
sources — private donations, institutional funds, 
tax-exempt bonds, other debt sources, and other 
sources; State and local governments provided 
$967 million or 3 1 percent of these funds; and 
the Federal Government provided $271 million 
or 9 percent of these funds (table 5-1). 

• S&E facilities repair/renovation starts for 
projects costing over $100,000 at research- 
performing institutions totaled $1.3 billion in 
fiscal years 1996 and 1997. Institutions provided 
$866 million or 65 percent of these funds from 
their combined pool of internal sources; State 
and local governments provided $338 million or 
26 percent of these funds, and the Federal 
Government provided $121 million or 9 percent 
of these funds (table 5-4). 

• State and local governments were the single 
largest source of funds for construction and 
repair/renovation projects at public institutions, 
while institutions’ internal sources were the 
single largest source of funds for these projects 
at private institutions (table 5-8). 

Introduction 

Research-performing institutions have spent several 
billion dollars on new science and engineering con- 
struction and repair/renovation projects in each biennial 
period surveyed. This chapter examines how research- 
performing higher education institutions financed S&E 
capital projects between 1990 and 1997. 

Institutional respondents were asked to report sources 
of funds for S&E construction and repair/renovation 
projects costing over $100,000. Possible funding sources 



included the Federal Government, State or local govern- 
ments, and such institutional sources as private donations, 
institutional funds, tax-exempt bonds, debt financing, and 
other sources. (See Item 5 of the survey in Appendix C.) 

Considerable diversity in the source of Federal, State, 
and local funds for S&E construction and repair/ 
renovation projects is possible. Federal funding, for 
instance, can include specific facilities support programs 
administered by the National Institutes of Health (NIH). 
Federal funding also might include nonpeer-reviewed 
projects that are specified individually through 
Congressional legislation rather than specific agency 
programs. Overlap between the funding categories is 
possible. For example, indirect costs included as insti- 
tutional funds can come from Federal, State, and local 
governments, as well as from industry. 

The dollar and relative contributions from the differ- 
ent sources of funds to construction and repair/renovation 
projects are presented in two ways in the tables. The first 
section of each table presents the three major sources of 
funds: Federal Government, State and local governments, 
and total internal sources. Total internal sources is the 
sum of all the financial resources an institution can 
commit to construction and repair/renovation projects — 
private donations, institutional funds, tax-exempt bonds, 
other debt financing, and other miscellaneous sources. 
The second section of each table presents these internal 
sources separately, with their dollar and relative contri- 
butions shown as a proportion of total internal sources. 

Because of the support that State governments 
provide to public higher education, the control of the 
institution becomes relevant to discussions of the funding 
of capital projects involving S&E research facilities. 
Therefore, this chapter distinguishes between public and 
private institutions: 365 or 55 percent of the research- 
performing institutions are publicly controlled and 295 
or 45 percent of the institutions are privately controlled. 

This year, for the first time, institutions were asked to 
identify the indirect costs recovered from Federal grants 
and/or contracts that were included in “institutional funds,” 
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if institutional funds were a source of funds for any S&E 
research facilities construction or repair/renovation 
projects costing over $ 1 00,000. 

Findings 

Sources of Funds for the 
Construction of S&E Research 
Facilities 

Construction starts at research-performing colleges 
and universities totaled $3.1 billion in fiscal years 1996 
and 1997. Construction funds came primarily from 
institutions’ internal sources. All told, institutions 
provided $1.9 billion or 60 percent of all funds used 
in new construction (table 5- la). The majority of these 
funds (93 percent) came from three internal sources: 
private donations ($597 million), institutional funds 
($593 million), and tax-exempt bonds ($553 million) 
(table 5- lb). 



The amount of funds committed to new construction 
projects in 1996 and 1997 ($3.1 billion) is substantially 
lower than the amount committed in 1990 and 1991 
($3.5 billion). Between 1990-91 and the current survey, 
the dollar and relative contributions changed as follows: 

• The dollar contribution from the Federal Govern- 
ment decreased by $295 million (from $566 mil- 
lion to $27 1 million), and its relative contribution 
decreased from 1 6 to 9 percent of all construction 
funds; 

• The dollar contribution from State and local 
governments decreased by $169 million (from 
$1,136 million to $967 million), while their 
relative contribution did not change; and 

• The dollar contribution from internal sources did 
not change substantially; however, the relative 
contribution increased from 52 to 60 percent of 
all construction funds. 



Table 5-1. Trends in the sources of funds for construction of science and engineering research facilities: 1990-97 



5-1 a. All sources 



5-1 b. Internal sources 





Dollar contribution 


Dollar contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


All institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




In millions of constant 1997 dollars 


In millions of constant 1997 dollars 


Fiscal years 






















1990-91 


3,535 


566 


1,136 


1,833 


1,833 


419 


468 


864 


42 


39 


1992-93 


3,207 


524 


1,105 


1,579 


1,579 


343 


427 


707 


44 


57 


1994-95 


2,920 


218 


1,246 


1,456 


1,456 


380 


466 


450 


154 


7 


1996-97 


3,110 


271 


967 


1,873 


1,873 


597 


593 


553 


107 


23 




Relative contribution 


Relative contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


All institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




Percentage 


Percentage 


Fiscal years 






















1990-91 


100 


16 


32 


52 


100 


23 


26 


47 


2 


2 


1992-93 


100 


16 


34 


49 


100 


22 


27 


45 


3 


4 


1994-95 


100 


7 


43 


50 


100 


26 


32 


31 


11 


0 


1996-97 


100 


9 


31 


60 


100 


32 


32 


30 


6 


1 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current 

dollars have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for 
Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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The dollar contributions in four of the five individual 
internal sources of funds changed as well: 

• Private donations increased by $178 million 
(from $419 million to $597 million); 

• Institutional funds increased by $125 million 
(from $468 million to $593 million); 

• Tax-exempt bonds decreased by $311 million 
(from $864 million to $553 million); and 

• Other debt sources increased by $65 million 
(from $42 million to $107 million). 

Changes in the relative contribution from each inter- 
nal source mirrored the changes in the dollar contributions 
described previously. 

Between the last survey period (1994-95) and the 
current one, there were no substantial changes in the 
dollar or relative contributions from the Federal Govern- 
ment for new construction projects. However, funds from 
State and local governments declined by $279 million 
(from $1,246 million to $967 million), while their relative 
contribution declined from 43 to 3 1 percent of all con- 
struction funds. Funds from internal sources increased 
by $417 million (from $1,456 million to $1,873 million), 
while their relative contribution increased from 50 to 
60 percent of all construction funds. This growth 
stemmed primarily from changes in three internal sources: 

• The dollar contribution from private donations 
increased by $2 1 7 million (from $380 million to 
$597 million); 

• The dollar contribution from institutional funds 
increased by $127 million (from $466 million to 
$593 million); and 

• The dollar contribution from other debt sources 
decreased by $47 million (from $154 million to 
$107 million). 

Sources of Funds for the 
Construction of S&E Research 
Facilities at Public Institutions 

Public, research-performing institutions committed a 
total of $2 billion from all sources to the construction of 
new S&E research facilities in 1996 and 1997. State and 
local governments were the largest source of these funds 
($940 million or 47 percent of total funds). The second 
largest source of funds came from institutions’ internal 

O 



sources ($847 million or 43 percent of total public 
construction funds) (table 5-2). The majority of these 
funds (92 percent) came from three sources: private 
donations ($267 million), tax-exempt bonds ($260 mil- 
lion), and institutional funds ($249 million) (table 5-2). 

Between 1990 and 1991 and the current survey 
period, the amount of funds public institutions committed 
to new construction projects declined by $411 million 
(from $2.4 billion to $2.0 billion in constant dollars). While 
the dollar contribution from State and local governments 
did not change substantially during this time period, the 
dollar contribution from the Federal Government declined 
by $260 million (from $46 1 million to $20 1 million). At the 
same time, the Federal Government’s relative contribution 
declined from 19 to 10 percent of all new construction 
funds. In addition, the relative contribution by State and 
local governments increased from 40 to 47 percent of all 
construction funds. 

Although the total amount of funds committed to new 
construction projects at public institutions did not change 
between the last survey period (1994—95) and the current 
one, the contributions from all three sources did: 

• The Federal Government’s dollar contribution 
increased by $79 million (from $122 million to 
$201 million), while its relative contribution 
increased from 6 to 1 0 percent of all construction 
funds; 

• State and local governments ’ dollar contribution 
decreased by $289 million (from $1,229 million 
to $940 million), while their relative contribution 
decreased from 62 to 47 percent of all construc- 
tion funds; and 

• Funds from internal sources increased by 
$222 million (from $625 million to $847 mil- 
lion), while their relative contribution increased 
from 32 to 43 percent of all construction funds. 

In the current survey period, the different types of 
public, research-performing institutions funded the con- 
struction of new S&E research facilities from the different 
sources as follows: 

• The public , top 100 institutions committed a total 
of $1,344 million to the construction of new S&E 
research facilities. Ten percent of these funds 
($129 million) came from the Federal Govern- 
ment, 49 percent ($654 million) came from State 
and local governments, and 42 percent ($561 mil- 
lion) came from internal sources; 
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Table 5-2. Trends in the sources of funds for the construction of science and engineering research 
facilities at public institutions by institution type: 1990-97 



5-2a. All sources 





Dollar contribution 


Dollar contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Public institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




In millions of constant 1997 dollars 


In millions of constant 1997 


dollars 




Total 






















1990-91 


2,400 


461 


962 


977 


977 


165 


321 


473 


9 


8 


1992-93 


2,300 


372 


1,060 


868 


868 


174 


226 


445 


18 


4 


1994-95 


1,975 


122 


1,229 


625 


625 


131 


150 


323 


14 


7 


1996-97 


1,989 


201 


940 


847 


847 


267 


249 


260 


54 


17 


Top 100 in research expenditures 






















1990-91 


1,604 


182 


680 


741 


741 


143 


251 


330 


9 


8 


1992-93 


1,651 


246 


645 


760 


760 


144 


169 


428 


18 


2 


1994-95 


1,299 


114 


647 


539 


539 


92 


138 


288 


14 


7 


1996-97 


1,344 


129 


654 


561 


561 


190 


213 


136 


21 


1 


Other doctorate-granting 






















1990-91 


661 


272 


271 


118 


118 


22 


70 


26 


0 


0 


1992-93 


549 


119 


329 


101 


101 


30 


57 


14 


0 


0 


1994-95 


366 


5 


275 


85 


85 


39 


11 


35 


0 


0 


1996-97..; 


468 


69 


209 


190 


190 


72 


37 


67 


0 


15 


Nondoctorate-granting 






















1990-91 


135 


7 


10 


118 


118 


0 


0 


118 


0 


■ 0 


1992-93 


99 


7 


86 


6 


6 


0 


0 


4 


0 


2 


1994-95 


310 


3 


306 


1 


1 


0 


1 


0 


0 


0 


1996-97 


176 


3 


77 


96 


96 


5 


0 


57 


33 


1 




Relative contribution 


Relative contribution 
















Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Public institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


Sources 




Percentage 


Percentage 






Total 






















1990-91 


100 


19 


40 


41 


100 


17 


33 


48 


1 


1 


1992-93 


100 


16 


46 


38 


100 


20 


26 


51 


2 


0 


1994-95 


100 


6 


62 


32 


100 


21 


24 


52 


2 


1 


1996-97 


100 


10 


47 


43 


100 


32 


29 


31 


6 


2 


Top 100 in research expenditures 






















1990-91 


100 


11 


42 


46 


100 


19 


34 


45 


1 


1 


1992-93 


100 


15 


39 


46 


100 


19 


22 


56 


2 


0 


1994-95 


100 


9 


50 


41 


100 


17 


26 


53 


p- 3 


1 


1996-97 


100 


10 


49 


42 


100 


34 


38 


24 


4 


0 


Other doctorate-granting 






















1990-91..: 


100 


41 


41 


18 


100 


19 


59 


22 


0 


0 


1992-93 


100 


22 


60 


18 


100 


30 


57 


13 


0 


0 


1994-95 


100 


1 


75 


23 


100 


46 


13 


41 


0 


0 


1996-97 


100 


15 


45 


40 


100 


38 


19 


35 


0 


8 


Nondoctorate-granting 






















1990-91 


100 


5 


8 


87 


100 


0 


0 


100 


0 


0 


1992-93 


100 


7 


87 


6 


100 


0 


4 


67 


0 


30 


1994-95 


100 


1 


99 


0 


100 


0 


100 


0 


0 


0 


1996-97 


100 


1 


44 


55 


100 


5 


0 


59 


35 


1 



5-2b. Internal sources 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current dollars 

have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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• The public, other doctorate-granting institutions 
committed a total of $468 million to new con- 
struction. Fifteen percent of these funds ($69 mil- 
lion) came from the Federal Government, 45 per- 
cent ($209 million) came from State and local 
governments, and 40 percent ($190) came from 
internal sources; and 

• The public, nondoctorate-granting institutions 
committed a total of $176 million to new con- 
struction. One percent of these funds ($3 million) 
came from the Federal Government, 44 percent 
($77 million) came from State and local gov- 
ernments, and 55 percent ($96 million) came 
from internal sources. 

Sources of Funds for the 
Construction of S&E Research 
Facilities at Private Institutions 

Private, research-performing institutions committed 
a total of $1.1 billion to the construction of new S&E 
research facilities in 1996 and 1997. Unlike public 
colleges and universities, which relied most heavily on 
funds from State and local governments (table 5-2), 
private institutions derived most of their construction 
funds from internal sources ($1.0 billion or 91 percent 
of total private construction funds) (table 5-3 a). The 
majority of these funds (94 percent) came from three 
sources: institutional funds ($344 million), private 
donations ($329 million), and tax-exempt bonds 
($293 million) (table 5-3b). Funds from State and local 
governments accounted for only 2 percent ($26 million) 
of all S&E construction funds committed by private 
institutions. 

There were few substantial changes in the amount 
of funds in constant dollars that private, research- 
performing institutions committed to new S&E 
construction projects between the current survey period 
and all prior ones. However, the relative contribution from 
State and local governments and from internal sources 
changed between 1990 and 1991 and the current survey 
period as did the dollar contribution from State and local 
governments: 

• State and local governments ’ dollar contribution 

decreased by $149 million (from $175 million to 
$26 million), while their relative contribution 
decreased from 15 to 2 percent of all construction 
funds; and 



• Institutions’ relative contribution from internal 
sources increased from 75 to 91 percent of all 
construction funds. 

In the current survey period, the different types of 
private, research-performing institutions committed funds 
to the construction of new S&E research facilities as 
follows: 

• The private, top 1 00 institutions committed a total 
of $7 1 0 million to the construction of new S&E 
research facilities. Five percent of these funds 
($32 million) came from the Federal Government, 
1 percent ($10 million) came from State and local 
governments, and 94 percent ($668 million) came 
from internal sources; 

• The private, other doctorate-granting institu- 
tions committed a total of $321 million to new 
construction. Twelve percent of these funds 
($38 million) came from the Federal Govern- 
ment, 2 percent ($8 million) came from State and 
local governments, and 86 percent ($276 million) 
came from internal sources; and 

• The private, nondoctorate-granting institutions 
committed a total of $91 million to new con- 
struction. They received no construction funds 
from the Federal Government, while 10 percent 
($9 million) of their construction funds came 
from State and local governments, and 90 percent 
($82 million) came from internal sources. 

Sources of Funds for the Repair/ 
Renovation of S&E Research 
Facilities 

Repair/renovation starts for projects costing over 
$100,000 at research-performing colleges and universities 
totaled $1.3 billion in fiscal years 1996 and 1997. The 
main source of repair/renovation funds came from the 
combined pool of internal sources. Institutions provided 
$866 million or 65 percent of all funds used in new repair/ 
renovation projects (table 5-4a). The majority of these 
funds (83 percent) came from two internal sources: 
institutional funds ($579 million) and private donations 
($141 million) (table 5-4b). 

Between 1 990-9 1 and the current survey period, the 
amount of funds that research-performing institutions 
committed to new repair/renovation projects increased 
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Table 5-3. T rends in the sources of funds for the construction of science and engineering research facilities 
at private institutions by institution type: 1990-97 



5-3a. All sources 



5-3b. Internal sources 



[Dollar contribution 



Dollar contribution 



Private institutions 


All 

sources 


Federal 


State/ 

local 


Internal 

sources 


Total 

internal 

sources 


Private 

donations 


Institu- 

tional 

funds 


Tax- 

exempt 

bonds 


Other 

debt 


Other 

sources 




In millions of constant 1997 dollars 


In millions of constant 1997 dollars 


otal 






1 
















1990-91 


1,136 


105 


175 


856 


856 


254 


147 


391 


33 


31 


1992-93 


907 


152 


44 


711 


711 


169 


201 


262 


26 


53 


1994-95 


944 


96 


17 


831 


831 


249 


316 


127 


139 


0 


1996-97 


1,122 


70 


26 


1,025 


1,025 


329 


344 


293 


52 


7 


Top 100 in research expenditures 






















1990-91.... 


798 


47 


174 


577 


577 


230 


59 


224 


33 


31 


1992-93 


663 


4 


39 


619 


619 


144 


182 


215 


26 


53 


1994-95 


818 


93 


10 


716 


716 


163 


306 


111 


136 


0 


1996-97 


710 


32 


10 


668 


; 668 


177 


337 


103 


45 


7 


Other doctorate-granting 






















1990-91 


321 


52 


1 


267 


267 


18 


84 


166 


0 


0 


1992-93 


238 


147 


5 


86 


86 


21 


18 


47 


0 


0 


1994-95 


88 


1 


8 


79 


79 


70 


6 


0 


4 


0 


1996-97 


321 


38 


8 


276 


276 


79 


7 


182 


8 


0 


Nondoctorate-granting 






















1990-91 


17 


6 


0 


11 


11 


5 


4 


2 


0 


0 


1992-93 


7 


1 


0 


5 


5 


4 


0 


0 


0 


0 


1994-95 


38 


2 


0 


36 


36 


17 


4 


15 


0 


0 


1996-97 


91 


0 


9 


82 


82 


74 


. 0 


8 


0 


0 




Relative contribution 




: Relative c 


X)ntribution 
















Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Private institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




Percentage 


Percentage 




Dtal 

1990-91 


100 


9 


15 


75 


100 


30 


17 


46 


4 


4 


1992-93 


100 


17 


5 


78 


100 


24 


28 


37 


4 


7 


1994-95 


100 


10 


2 


88 


100 


30 


38 


15 


17 


0 


1996-97 


100 


6 


2 


91 


100 


32 


34 


29 


5 


1 


Top 100 in research expenditures 






















1990-91 


100 


6 


22 


72 


100 


40 


10 


39 


6 


5 


1992-93 


100 


1 


6 


93 


100 


23 


29 


35 


4 


9 


1994-95 


100 


11 


1 


87 


100 


23 


43 


16 


19 


0 


1996-97 


100 


5 


1 


94 


100 


26 


50 


15 


7 


1 


Other doctorate-granting 






















1990-91...: 


100 


16 


0 


83 


100 


7 


31 


62 


0 


0 


1992-93 


100 


62 


2 


36 


100 


24 


21 


54 


0 


0 


1994-95 


100 


1 


9 


90 


100 


88 


8 


0 


5 


0 


1996-97 


100 


12 


2 


86 


100 


29 


2 


66 


3 


0 


Nondoctorate-granting 






















1990-91 


100 


34 


0 


66 


100 


48 


39 


13 


0 


0 


1992-93 


100 


22 


0 


78 


100 


87 


7 


7 


0 


0 


1994-95 


100 


6 


0 


94 


100 


47 


11 


43 


0 


0 


. 1996-97 


100 


0 


10 


90 


100 


90 


0 


10 


0 


0 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current 

dollars have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for 
Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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Table 5-4. Trends in the sources of funds for the repair/renovation of 
science and engineering research facilities: 1990-97 





Dollar contribution 


Dollar contribution 
















Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


All institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




In mil 


lions of constant 1997 dollars 


In millions of constant 1997 d 


ollars 




Fiscal years 

1990-91 


981 


58 


289 


634 


634 


119 


422 


79 


10 


4 


1992-93 


952 


64 


288 


600 


600 


83 


377 


91 


31 


18 


1994-95 


1,116 


117 


280 


719 


719 


117 


456 


53 


83 


10 


1996-97 


1,325 


121 


338 


866 


866 


141 


579 


85 


36 


26 






Relative contribution 


Relative contribution 
















Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


All institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 






Percentage 


Percentage 






Fiscal years 

1990-91 


100 


6 


29 


65 


100 


19 


67 


12 


1 


1 


1992-93 


100 


7 


30 


63 


100 


14 


63 


15 


5 


3 


1994-95 


100 


10 


25 


64 


100 


16 


63 


7 


12 


1 


1996-97 


100 


9 


26 


65 


100 


16 


67 


10 


4 


3 



5-4b. Internal sources 



NOTE: 



dollars have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for 
Construction. As used here, repair/renovation projects are limited to those with prorated costs of more than $100,000 for affected 
research space. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



by $344 million (from $981 million to $1,325 million). 
During this time period, the dollar and relative contributions 
from State and local governments did not change, while 
the contributions from the Federal Government and from 
internal sources changed as follows: 

• The Federal Government’s dollar contribution 
increased by $63 million (from $58 million to 
$121 million), while its relative contribution 
increased from 6 to 9 percent of all repair/ 
renovation funds; and 

• Institutions’ dollar contribution from internal 
sources increased by $232 million (from 
$634 million to $866 million), while the relative 
contribution remained constant at 65 percent. 

Changes also occurred between the first survey period 
and the current one in institutions’ contribution of funds 
to S&E facilities repair/renovation projects from two 
internal sources: 



• The dollar contribution from institutional funds 
increased by $157 million (from $422 million to 
$579 million), while the relative contribution 
remained constant at 67 percent; and 

• The dollar contribution from other debt sources 
increased by $26 million (from $10 million to 
$36 million), while the relative contribution 
increased from 1 to 4 percent of all institutional 
sources. 

Between the last survey period (1994-95) and the 
current one, the amount of funds research-performing 
institutions committed to new repair/renovation projects 
increased by $209 million (from $1,116 million to 
$1,325 million). Funds from internal sources increased 
by $147 million (from $719 million to $866 million), 
while the Federal Government’s and State and local 
governments’ dollar contributions did not change 
substantially. 
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Three internal sources showed substantial changes • Institutions’ dollar contribution from internal 
in their dollar contributions between 1 994—95 and the sources increased by $42 million (from $227 mil- 

current survey period: lion to $269 million). 



• The dollar contribution from institutional funds 
increased by $123 million (from $456 million to 
$579 million); 

• The dollar contribution from tax-exempt bonds 
increased by $32 million (from $53 million to 
$85 million); and 

• The dollar contribution from other debt sources 
decreased by $47 million (from $83 million to 
$36 million). 

Despite these changes, other debt sources was the 
only internal source whose relative contribution changed 
substantially. Its relative contribution declined from 12 
to 4 percent of all institutional repair/renovation funds. 

In both time periods, internal sources accounted for 
almost two thirds of all repair/renovation funds, the con- 
tribution from State and local governments accounted 
for approximately a quarter of all funds, and the con- 
tribution from the Federal Government remained near 
10 percent. 

Sources of Funds for the Repair/ 
Renovation of S&E Research 
Facilities at Public Institutions 

Public, research-performing institutions committed 
$670 million to S&E repair/renovation projects costing 
over $100,000 in 1996 and 1997. State and local govern- 
ments were the largest source of these funds ($328 million 
or 49 percent). Internal sources ranked second ($269 mil- 
lion or 40 percent of total funds) (table 5-5a). Two thirds 
of these funds (67 percent) came from institutional funds 
($180 million) (table 5-5b). 

Between 1990-91 and the current survey period, the 
amount of funds public institutions committed to new 
repair/renovation projects increased by $136 million 
(from $534 million to $670 million). Funds from the 
Federal Government and internal sources changed 
substantially between these time periods: 

• The Federal Government’s dollar contribution 
increased by $43 million (from $29 million to 
$72 million); and 



Similar changes occurred between the last survey 
period (1994—95) and the current one. The total amount 
of funds public institutions committed to new repair/ 
renovation projects increased by $147 million (from 
$523 million to $670 million). Funds from the Federal 
Government and internal sources increased by $3 1 mil- 
lion and $55 million, respectively, but there were no 
changes in their relative contributions. 

In the current survey period, different types of public, 
research-performing institutions funded S&E facilities 
repair/renovation projects as follows: 

• The public, top 1 00 institutions committed a total 
of $404 million to new S&E repair/renovation 
projects. Seven percent of these funds ($29 mil- 
lion) came from the Federal Government, 
45 percent ($180 million) came from State and 
local governments, and 48 percent ($195 million) 
came from internal sources; 

• The public, other doctorate-granting institutions 
committed a total of $177 million to new S&E 
repair/renovation projects. Seventeen percent of 
these funds ($29 million) came from the Federal 
Government, 47 percent ($83 million) came from 
State and local governments, and 36 percent 
($64 million) came from internal sources; and 

• The public, nondoctorate-granting institutions 
committed a total of $89 million to new S&E 
repair/renovation projects. Sixteen percent of 
these funds ($14 million) came from the Federal 
Government, 73 percent ($65 million) came from 
State and local governments, and 11 percent 
($10 million) came from internal sources. 

Sources of Funds for the Repair/ 
Renovation of S&E Research 
Facilities at Private Institutions 

Private, research-performing institutions committed 
a total of $655 million to S&E repair/renovation projects 
costing over $100,000 in 1996 and 1997. Unlike public 
colleges and universities, which relied most heavily on 
funds from State and local governments, private insti- 
tutions derived most of their repair/renovation funds from 
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Table 5-5. Trends in the sources of funds for the repair/renovation of science and engineering 
research facilities at public institutions by institution type: 1990-97 



5-5a. All sources 





Dollar contribution 


Dollar contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Public institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




In millions of constant 1997 dollars 


In millions of constant 1997 dollars 




Total 

1990-91 


534 


29 


278 


227 


227 


52 


160 


14 


0 


1 


1992-93 


593 


39 


270 


284 


284 


28 


176 


64 


2 


14 


1994-95 


523 


41 


268 


214 


214 


17 


170 


19 


1 


7 


1996-97 


670 


72 


328 


269 


269 


38 


180 


25 


0 


26 


Top 100 in research expenditures 
1990-91 


390 


15 


171 


204 


204 


52 


139 


13 


0 


1 


1992-93 


453 


14 


184 


255 


255 


28 


152 


59 


2 


13 


1994-95 


368 


25 


188 


155 


155 


7 


127 


15 


1 


6 


1996-97 


404 


29 


180 


195 


195 


34 


133 


12 


0 


15 


Other doctorate-granting 

1990-91 


122 


13 


88 


21 


21 


0 


19 


2 


0 


0 


1992-93 


126 


21 


77 


28 


28 


0 


23 


4 


0 


0 


1994-95 


107 


9 


47 


51 


51 


10 


36 


4 


0 


1 


1996-97 


177 


29 


83 


64 


64 


3 


42 


9 


0 


10 


Nondoctorate-granting 

1990-91 


21 


1 


19 


2 


2 


0 


2 


0 


0 


0 


1992-93 


14 


4 


10 


1 


1 


0 


1 


0 


0 


0 


1994-95 


48 


7 


34 


7 


7 


0 


7 


0 


0 


0 


1996-97 


89 


14 


65 


10 


10 


2 


4 


5 


0 


0 




Relative contribution 


Relative contribution 














Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Public institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




Percentage 


Percentage 




Total 

1990-91 


100 


5 


52 


43 


100 


23 


70 


6 


0 


0 


1992-93 


100 


7 


46 


48 


100 


10 


62 


22 


1 


5 


1994-95 


100 


8 


51 


41 


100 


8 


79 


9 


0 


3 


1996-97 


100 


11 


49 


40 


100 


14 


67 


9 


0 


10 


Top 100 in research expenditures 
1990-91 


100 


4 


44 


52 


100 


25 


68 


6 


0 


0 


1992-93 . j 


100 


3 


41 


56 


100 


11 


60 


23 


1 


5 


. 1994-95 


100 


7 


51 


42 


100 


4 


82 


10 


1 


'4 


1996-97... 


100 


7 


45 


48 


100 


17 


69 


6 


0 


8 


Other doctorate-granting 

1990-91.. 


100 


11 


72 


17 


100 


0 


92 


8 


0 


0 


1992-93 


100 


17 


61 


22 


100 


1 


83 


15 


0 


0 


1994-95 


100 


8 


44 


48 


100 


19 


71 


8 


0 


2 


1996-97 


100 


17 


47 


36 


100 


4 


66 


14 


0 


16 


Nondoctorate-granting 

1990-91 


100 


4 


88 


8 


100 


0 


100 


0 


0 


0 


1992-93 


100 


26 


69 


5 


100 


0 


100 


0 


0 


0 


1994-95 


100 


15 


70 


15 


100 


3 


97 


0 


0 


0 


1996-97 


100 


16 


73 


11 


100 


15 


40 


45 


0 


0 



5-5b. Internal sources 



NOTE: 



have been adjusted to constant 1997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction. As 
used here, repair/renovation projects are limited to those with prorated costs of more than $100,000 for affected research space. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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internal sources ($597 million or 9 1 percent of total repair/ 
renovation funds) (table 5-6a). The majority of these funds 
(84 percent) came from two sources: institutional funds 
($3 99 million) and private donations ($102 million) (table 
5-6b). Funds from State and local governments account 
for only 1 percent ($10 million) of all S&E repair/renovation 
funds committed by private institutions. 

The amount of funds private, research-performing 
institutions committed to new S&E repair/renovation 
projects between 1990 and 1991 and the current survey 
period increased by $208 million (from $447 million to 
$655 million). In addition, changes occurred in the 
contributions from the different funding sources: 

• The Federal Government’s dollar contribution 
increased by $19 million (from $29 million to 
$48 million), while its relative contribution did 
not change substantially; 

• State and local governments’ dollar contribution 
did not change substantially, but their relative 
contribution decreased from 3 to 1 percent of all 
repair/renovation funds; and 

• institutions’ dollar ^cntribution from internal 
sources increased by $190 million (from 
$407 million to $597 million), while their relative 
contribution remained constant at 91 percent. 

Between the last survey period (1994-95) and the 
current one, the mix of funds committed to S&E repair/ 
renovation projects changed as follows: 

• The Federal Government’s dollar contribution 
decreased by $28 million (from $76 million to 
$48 million), while its relative contribution 
decreased from 13 to 7 percent of all repair/ 
renovation funds; 

• State and local governments’ dollar contribution 
decreased by $2 million (from $12 million to 
$10 million), while their relative contribution did 
not change substantially; and 

• Institutions’ dollar contribution from internal 
sources did not change substantially, while their 
relative contribution increased from 85 to 9 1 per- 
cent of all repair/renovation funds. 

In the current survey period, different types of private, 
research-performing institutions funded new S&E 
facilities repair/renovation projects as follows: 



• The private, top 100 institutions committed 
a total of $453 million to new S&E repair/ 
renovation projects. Five percent of these funds 
($23 million) came from the Federal Govern- 
ment, 2 percent ($8 million) came from State and 
local governments, and 93 percent ($422 million) 
came from internal sources; 

• The private, other doctorate-granting institutions 
committed a total of $108 million to new S&E 
repair/renovation projects. Fourteen percent of 
these funds ($15 million) came from the Federal 
Government, 1 percent ($2 million) came from 
State and local governments, and 84 percent 
($92 million) came from internal sources; and 

• The private, nondoctorate-granting institutions 
committed a total of $93 million to new S&E 
repair/renovation projects. Eleven percent of 
these funds ($11 million) came from the Federal 
Government, no funds came from State and local 
governments, and 89 percent of funds ($83 mil- 
lion) came from internal sources. 

Amount of Indirect Costs Recovered 
from Federal Grants Committed to 
Construction and Repair/Renovation 
Projects 

The institutions in the sample were asked if they 
could identify the amount of indirect costs they recovered 
from Federal grants and/or contracts included in 
institutional funds for projects costing over $ 100,000. Of 
the 236 institutions that used institutional funds for 
construction and/or repair/renovation projects, 69 
institutions reported they could identify the amount of 
Federal indirect costs they recovered. The following 
discussion is limited to these 69 institutions. 

Overall, these institutions used more than twice as 
many Federal funds recovered from indirect costs to fund 
repair/renovation projects ($19 million) than they did to 
fund construction projects ($9 million). These sums 
represent 3.3 percent of institutional funds allocated to 
repair/renovation and 1 .5 percent of institutional funds 
allocated to construction (table 5-7). 



Table 5-6. Trends in the sources of funds for the repair/renovation of science and engineering 
research facilities at private institutions by institution type: 1990-97 



5>6a. All sources 



5-6b. Internal sources 





Dollar contribution 


Dollar contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Private institutions 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 




in millions of constant 1997 dollars 


In millions of constant 1997 dollars 


Total 






















1990-91 


447 


29 


11 


407 


407 


67 


262 


65 


10 


3 


1992-93 


359 


25 


17 


317 


317 


54 


201 


28 


29 


5 


1994-95 


593 


76 


12 


506 


506 


100 


287 


34 


82 


3 


1996-97 


655 


48 


10 


597 


597 


102 


399 


59 


35 


0 


Top 100 in research expenditures 






















1990-91 


362 


23 


11 


328 


328 


56 


202 


58 


10 


2 


1992-93 


257 


13 


9 


235 


235 


42 


138 


22 


29 


5 


1994-95 


429 


31 


11 


386 


386 


74 


220 


25 


67 


1 


1996-97 


453 


23 


8 


422 


422 


44 


318 


27 


33 


0 


Other doctorate-granting 






















1990-91 


69 


6 


0 


63 


63 


8 


52 


3 


0 


1 


1992-93 


79 


5 


8 


65 


65 


5 


56 


4 


0 


0 


1994-95 


132 


43 


0 


89 


89 


8 


64 


2 


13 


2 


1996-97 


108 


15 


2 


92 


92 


6 


75 


9 


2 


0 


Nondoctorate-granting 






















1990-91 


16 


0 


0 


16 


16 


4 


9 


4 


0 


0 


1992-93 


23 


7 


0 


16 


16 


8 


7 


2 


0 


0 


1994-95 


33 


2 


1 


30 


30 


18 


3 


7 


3 


0 


1996-97 


93 


11 


0 


83 


83 


52 


7 


24 


0 


0 




Relative contribution 


Relative contribution 












Total 




Institu- 


Tax- 








All 




State/ 


internal 


internal 


Private 


tional 


exempt 


Other 


Other 




sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 


Private institutions 


Percentage 


Percentage 




Total 






















1990-91 


100 


6 


3 


91 


100 


17 


64 


16 


2 


1 


1992-93 


100 


7 


5 


88 


100 


17 


63 


9 


9 


2 


1994-95 


100 


13 


2 


85 


100 


20 


57 


7 


16 


1 


1996-97 


100 


7 


1 


91 


100 


17 


67 


10 


6 


0 


Top 100 in research expenditures 






















1990-91.., 


100 


6 


3 


91 


100 


17 


62 


18 


3 


1 


1992-93.. 


100 


5 


3 


92 


100 


18 


59 


9 


12 


2 


1994-95 


100 


7 


3 


90 


100 


19 


57 


6 


17 


0 


1996-97 


100 


5 


2 


93 


100 


10 


75 


6 


8 


0 


Other doctorate-granting 






















1990-91 


100 


9 


0 


91 


100 


12 


82 


4 


0 


1 


1992-93 


100 


7 


11 


83 


100 


8 


86 


6 


0 


0 


1994-95 


100 


32 


0 


67 


100 


9 


72 


2 


14 


2 


1996-97 


100 


14 


1 


84 


100 


6 


81 


9 


2 


0 


Nondoctorate-granting 






















1990-91 


100 


0 


0 


100 


100 


23 


53 


24 


0 


0 


1992-93 


100 


29 


0 


71 


100 


48 


41 


11 


0 


0 


1994-95 


100 


5 


2 


93 


100 


58 


10 


23 


i 8 


0 


1996-97 


100 


11 


0 


89 


100 


63 


8 


29 


0 


0 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. Current dollars 

have been adjusted to constant 1 997 dollars using the Bureau of the Census' Composite Fixed-Weighted Price Index for Construction. As 
used here, repair/renovation projects are limited to those with prorated costs of more than $100,000 for affected research space. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 
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Doctorate-granting institutions were the only insti- 
tutions to use Federal funds recovered from indirect costs 
for construction. The top 100 institutions used $3 million, 
which accounted for 0.6 percent of the institutional funds 
they allocated to construction. Other doctorate-granting 
institutions used $6 million in Federal funds recovered 
from indirect costs for construction, which accounted for 
14.0 percent of the institutional funds they allocated to 
construction. 

All three types of institutions used Federal funds 
recovered from indirect costs for repair/renovation 
projects. The top 100 institutions used $9 million, which 
accounted for 2.0 percent of the institutional funds they 
allocated to repair/renovation projects, while the 
nondoctorate-granting institutions used $1 million, or 
9. 1 percent of their institutional funds allocated to repair/ 
renovation projects. Other doctorate-granting institutions 
used $10 million in Federal funds recovered from indirect 
costs, which accounted for 8.5 percent of the institutional 
funds they allocated to repair/renovation projects costing 
over $100,000. 

Summary of Major Sources of Funds 

Table 5-8 summarizes the major sources of funds for 
S&E construction and repair/renovation projects by 
institution type and sector. Both types of public, 
doctorate-granting institutions received the largest portion 
of their S&E construction and repair/renovation funds 
from State and local governments. Public, nondoctorate- 
granting institutions also received a large portion of their 
S&E repair/renovation funds from State and local govern- 
ments, but the major source of their construction funds 



came from internal sources (55 percent). The single 
largest source of these funds (59 percent) came from 
tax-exempt bonds. 

By contrast, all types of private institutions derived 
over 80 percent of both their S&E construction and S&E 
repair/renovation funds from internal sources. Overall, 
institutional funds were the largest single source of these 
funds for construction (34 percent of all internal sources) 
and for repair/renovation (67 percent of all internal 
sources). However, the largest internal source of funds 
varied by institution type: 

• Among top 100 institutions, institutional funds 
were the largest internal source of construction 
funds (50 percent of all internal sources) and 
repair/renovation funds (75 percent of all internal 
sources); 

• Among other doctorate-granting institutions, tax- 
exempt bonds were the largest internal source 
of construction funds (66 percent of all internal 
sources), while institutional funds were the 
largest internal source of repair/renovation funds 
(81 percent of all internal sources); and 

• Among nondoctorate-granting institutions, 
private donations were the largest internal source 
of construction funds (90 percent of all internal 
sources) and repair/renovation funds (63 percent 
of all internal sources). 
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Table 5-7. Indirect costs recovered from Federal grants and/or contracts included in institutional funds 
for science and engineering construction and repair/renovation: 1 996—97 




Construction 


Repair/Renovation 








Indirect costs 






Indirect costs 






Total 


as percent 




Total 


as percent 




Indirect 


institutional 


of institutional 


Indirect 


institutional 


of institutional 


Institution type 


costs 


funds 


funds 


costs 


funds 


funds 




In millions of dollars 


Total 














Doctorate-granting 


9 


593 


1.5 


19 


568 


3.3 


Top 100 in research 














expenditures 


3 


549 


0.6 


9 


451 


2.0 


Other 


6 


43 


14.0 


10 


117 


8.5 


Nondoctorate-granting 


0 


0 


0.0 


1 


11 


9.1 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data, which do not appear in the table. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 



Table 5*8. Major sources of funds for construction and repair/renovation of science and engineering 
research facilities at public and private institutions: 1996-97 



( 

Public institutions 


Construction 


Repair/renovation 


Major source 


Dollars in 
millions 


Percent of 
total funds 


Major source 


Dollars in 
millions 


Percent of 
total funds 


Total 


State/local governments 


940 


47 


State/local governments 


328 


49 


Top 100 in research expenditures.... 


State/local governments 


653 


49 


State/local governments 


180 


45 


Other doctorate-granting 


State/local governments 


209 


45 


State/local governments 


83 


47 


Nondoctorate-granting 


Internal sources 


96 


55 


State/local governments 


65 


73 




(Tax-exempt bonds) 


(57) 


(59) 












Dollars in 


Percent of 




Dollars in 


Percent of 


Private institutions 


Major source 


millions 


total funds 


Major source 


millions 


total funds 


Total 


Internal sources 


1,025 


91 


Internal sources 


597 


91 




(Institutional funds) 


(344) 


(34) 


(Institutional funds) 


(399) 


(67) 


Top 100 in research expenditures.... 


Internal sources 


668 


94 


Internal sources 


422 


93 




(Institutional funds) 


(337) 


(50) 


(Institutional funds) 


(318) 


(75) 


Other doctorate-granting 


Internal sources 


276 


86 


Internal sources 


92 


84 




(Tax-exempt bonds) 


(182) 


(66) 


(Institutional funds) 


(75) 


(81) 


Nondoctorate-granting 


Internal sources 


82 


90 


Internal sources 


83 


89 




(Private donations) 


(74) 


(90) 


(Private donations) 


(52) 


(63) 



NOTE: Sources and figures in parentheses are subsets of the preceding source. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1 998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 
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Chapter 6 — Deferred Construction and 
Repair/Renovation 



Highlights 

• In 1998, 54 percent of research-performing 
institutions reported that science and engineering 
research space construction or repair/renovation 
projects were needed but not funded. 

• The cost of these deferred projects was $ 1 1 .4 bil- 
lion. Sixty-one percent of deferred capital project 
needs were for construction and 39 percent were 
for repair/renovation (table 6-1). 

• The top 1 00 institutions accounted for 63 percent 
of the total deferred costs, other doctorate- 
granting institutions accounted for 30 percent, 
and nondoctorate-granting accounted for 
7 percent (table 6-1). 

• Seventy-six percent ($8.7 billion) of total 
deferred capital project costs were included in 
institutional plans (table 6-1). 

• The largest deferred project costs reported by 
research-performing institutions were for the 
physical sciences, $2.5 billion, and for the 
biological sciences outside of medical schools, 
$2.1 billion (table 6-3). 

• Total deferred S&E research facilities needs 
($1 1.4 billion) combined with deferred central 
campus infrastructure needs ($767 million) result 
in an estimate of $12.2 billion in total deferred 
S&E-related construction and repair/renovation 
project costs. This 1998 estimate of deferred 
costs represents an increase of $1.7 billion in 
adjusted dollars over deferred cost estimates in 
1996. 

Introduction 

Of central importance to the National Science 
Foundation’s Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities is 
determining the needs of research-performing institutions 
either for additional science and engineering research 
space or for the repair/renovation of existing space. The 
original mandate to conduct this biennial survey states: 



The National Science Foundation is authorized 
to design, establish, and maintain a data collec- 
tion and analysis capability in the Foundation 
for the purpose of identifying and assessing the 
research facilities needs of universities and 
colleges. (42 U.S.C. 1886) 

This chapter provides one way of estimating need. It 
reports the costs of deferred projects for construction and 
repair/renovation that are necessary to meet existing S&E 
research commitments but that are not funded. 

Like the 1996 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities, the 1998 
survey included a question designed to determine con- 
struction and repair/renovation costs that institutions had 
deferred. Institutions reported separately those con- 
struction and repair/renovation costs for projects that 
were included in an institutional plan and those not 
included in an institutional plan. 

Four criteria were used to define deferred projects 
(see Item 7 of the survey in Appendix C): 

• The project must be necessary to meet the current 
S&E research program commitments; 

• The project was not scheduled for fiscal year 
1998 or 1999; 

« The project was not funded; and 

® The project was neither for the purpose of 
developing new programs nor for expanding 
faculty beyond what is required to fulfill current 
S&E research program commitments. 

Institutions also were asked to report their deferred 
central campus infrastructure construction and repair/ 
renovation needs. These deferred needs were defined 
using the same criteria as for facilities, and institutions 
were asked to report separately those deferred needs in 
institutional plans and those not in such plans. Central 
campus infrastructure was defined as those systems that 
exist between the buildings of a campus and the non- 
architectural elements of campus design. 



Findings 

Deferred Capital Projects for S&E 
Research Facilities 

In 1998, 54 percent of research-performing institu- 
tions reported construction or repair/renovation projects, 
or both, that were needed but not funded. Two years earlier, 
a similar proportion of institutions, 55 percent, reported 
some type of deferred capital project. The vast majority 
of institutions (87 percent) that had deferred projects had 
included at least some of these projects in an approved 
institutional plan. Forty- four percent of the colleges and 
universities that reported deferred projects also identified 
projects that were not included in an approved institutional 
plan. 24 

The total estimated cost for deferred S&E research 
construction and repair/renovation projects in 1998 was 
$1 1 .4 billion. This total includes both projects that were 
in institutional plans and those that were not (table 6-1). 

Slightly over three quarters of the total deferred 
capital project costs reported by institutions (76 percent 
or $8.7 billion) were included in institutional plans. Both 

24 The 1996 data are from National Science Foimdafr on/Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, table 6-1. 



types of doctorate-granting institutions reported that about 
75 percent of their deferred capital project costs were 
included in an institutional plan; nondoctorate-granting 
institutions reported that 90 percent of their deferred 
capital project costs were included in plans. While 84 per- 
cent of all deferred construction project costs were 
included in institutional plans, 65 percent of deferred 
repair/renovation project costs were a part of overall 
institutional plans. 

Overall, 61 percent of all deferred capital project 
needs, both those included in institutional plans and those 
not included, were for construction. The estimated cost 
for these projects totaled $7.0 billion. All types of insti- 
tutions reported greater deferred construction costs than 
repair/renovation costs. However, construction costs 
included in institutional plans exceeded repair/renovation 
costs included in plans in all types of institutions, while 
deferred repair/renovation costs not in plans were greater 
than construction costs not in plans. 

The top 100 institutions accounted for 63 percent of 
the total deferred need, both those in and not in plans. 
Other doctorate-granting institutions accounted for 
30 percent of the total deferred costs. Nondoctorate- 
granting institutions accounted for 7 percent of the total 
deferred capital project costs (table 6-1). 



Table 6-1. Estimated costs for deferred capital projects to construct or repair/renovate science 
and engineering (S&E) research facilities by institution type, project type, and whether 
the project was included in an institutional plan: 1998 


Institution type 


Included in institutional plans 


Not Included in institutional plans 


Total 


To 

construct 
new S&E 
research 
facilities 


To repair/ 
renovate 
existing S&E 
research 
facilities 


Subtotal 


To 

construct 
new S&E 
research 
facilities 


To repair/ 
renovate 
existing S&E 
research 
facilities 


Subtotal 




In millions of dollars 


Total 


5,857 


2,834 


8,691 


1,142 


1,548 


2,690 


11,381 


Doctorate-granting 


5,405 


2,546 


7,950 


1,118 


1,487 


2,605 


10,555 


Top 100 in research 
















expenditures 


3,685 


1,714 


5,399 


731 


1,025 


1,755 


7,154 


Other 


1,719 


832 


2,552 


388 


462 


849 


3,401 


Nondoctorate-granting 


452 


288 


740 


24 


61 


85 


826 



NOTE: Components may not sum to totals due to rounding. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Deferred Project Costs and Capital 
Project Commitments 

Comparing estimated deferred project costs to the 
costs of capital projects begun in 1 996 and 1 997 and those 
scheduled for 1998 and 1999 provides a perspective on 
the magnitude of estimated deferred need. Deferred 
construction costs ($7.0 billion) are approximately equal 
to the combined construction begun in 1996 and 1997 
($3.1 billion) and construction scheduled for the 
following two fiscal years ($3.9 billion). Deferred repair/ 
renovation costs ($4.4 billion) exceed the combined 
repair/renovation commitments for 1996 and 1997 
($1.5 billion) and those scheduled for 1998 and 1999 
($1.6 billion) (figure 6-1). 

Excluding estimated deferred costs not included in 
institutional plans still results in deferred need estimates 
that exceed the actual cost of project starts for 1996 and 
1997. This is the case for both deferred construction 
projects and deferred repair/renovation projects. 



Figure 6-1. Cost of construction and repair/renovation of 
science and engineering research facilities begun in 
1996 and 1997, scheduled for 1998 and 1999, 
and deferred costs in 1998 and 1999 



In billions of dollars 

8.0 -i 




Construction Repair/renovation 



NOTE: Includes all construction projects costing more than $100,000 

and repair/renovation projects costing more than $100,000. 
Repair/renovation projects begun in 1996 or 1997 also include 
all projects costing more than $5,000. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 




Deferred Need Estimates 

Between 1996 and 1998, deferred capital project 
costs increased from $9.9 billion to $ 1 1 .4 billion, a 15-per- 
cent increase in adjusted dollars (table 6-1). 25 Overall, 
the other doctorate-granting institutions reported the 
largest overall increase in deferred capital project costs, 
a 69-percent increase. 

The largest relative increase in deferred costs during 
this time period occurred for repair/renovation projects 
not included in institutional plans, from $0.9 billion to 
$1.5 billion. This represents a 67-percent increase. 
Deferred S&E research construction projects included 
in institutional plans increased 20 percent, from $4.9 bil- 
lion to $5.9 billion. 

Changes in the portion of deferred construction and 
repair/renovation need that is included in institutional 
plans can be compared for three survey periods, 1994, 26 
1996, and 1998 (table 6-2). Across all types of institu- 
tions, the estimated cost of deferred construction and 
repair/renovation projects increased from $6.5 billion in 
1994 to $8.7 billion in 1998. The deferred need estimates 
of doctorate-granting institutions included in institutional 
plans increased from $6.0 billion in 1994 to $8.0 billion 
in 1998, a 31-percent increase. 

In absolute dollars, estimated deferred construction 
projects increased $1.2 billion, or 27 percent. In relative 
terms, estimated deferred repair/renovation projects 
increased more than construction projects, $899 million, 
or 46 percent. 

Deferred Needs by S&E Field 

Total deferred project costs were highest for the 
physical sciences, $2.5 billion (table 6-3). Total deferred 
project costs of $2.1 billion were reported for the 
biological sciences outside of medical schools. These two 
fields alone account for approximately 40 percent of all 
deferred capital project costs. The deferred project costs 
for two additional fields (engineering and the medical 
sciences in medical schools) exceed $1 billion. These 
four fields represent 66 percent of all deferred capital 
projects. Institutions reported the lowest deferred costs 
for capital projects in mathematics and other sciences, 
$182 and $188 million, respectively. 



25 Ibid. 

26 The 1 994 survey only asked about deferred projects that were 
included in institutional plans. 

80 



71 




Table 6-2. Trends in deferred need estimates included in institutional plans for science 

and engineering construction and repair/renovation: 1994, 1996, and 1998 ... , 


Institution type 


1994 


1996 


1998 


Construction 


Repair/ 

renovation 


Total 


Construction 


Repair/ 

renovation 


Total 


Construction 


Repair/ 

renovation 


Total 




In millions of constant 1997 dollars 


Total 


4,614 


1,935 


6,548 


4,884 


2,943 


7,827 


5,857 


2,834 


8,691 


Doctorate-granting: 


4,387 


1,662 


6,049 


4,544 


2,632 


7,176 


5,405 


2,546 


7,951 


Top 100 in research 




















expenditures 


3,218 


1,199 


4,418 


3,671 


1,744 


5,415 


3,685 


1,714 


5,399 


Other 


1,169 


463 


1,631 


872 


888 


1,760 


1,719 


832 


2,551 


Nondoctorate-granting... 


227 


272 


499 


340 


311 


651 


452 


288 


740 



NOTE: Components may not sum to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of 

the Census’ Composite Fixed-Weighted Price Index for Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



Table 6-3. The cost of deferred capital projects to construct or repair/renovate 
science and engineering (S&E) research facilities by field, type of project, 



and whether the project was included in an institutional plan: 1998 





Included in institutional plans 


Not included in institutional plans 






To 


To repair/ 


To 


To repair/ 






construct 


renovate 


construct 


renovate 






new S&E 


existing S&E 


new S&E 


existing S&E 






research 


research 


research 


research 




Institution type 


facilities 


facilities 


facilities 


facilities 


Total 






In millions of dollars 


Total 


5,590 


2,674 


1,102 


1,474 


10,840 


Biological sciences— 












inside medical schools 


267 


160 


40 


74 


540 


outside medical schools 


976 


505 


273 


348 


2,101 


Physical sciences 


1,339 


596 


212 


305 


2,453 


Psychology 


107 


71 


30 


33 


242 


Social sciences 


136 


110 


44 


67 


357 


Mathematics 


83 


75 


5 


19 


182 


Computer sciences 


198 


25 


38 


35 


297 


Earth, atmospheric, and 












ocean sciences 


327 


106 


71 


42 


545 


Engineering 


878 


556 


166 


144 


1,744 


Agricultural sciences 


422 


165 


64 


117 


768 


Medical sciences— 












inside medical schools 


689 


274 


109 


184 


1,256 


outside medical schools 


333 


129 


71 


174 


707 


Other sciences 


102 


62 


18 


6 


188 



NOTE: Components may not sum to totals due to rounding. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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Deferred Capital Projects for 
Central Campus Infrastructure 

The facilities in which S&E research is conducted 
are supported by a campus infrastructure of walkways 
and roads, wiring for telecommunications and electricity, 
sewers and drains, air handling, waste storage and 
disposal, and the like. It is difficult to establish how much 
of this central campus infrastructure supports the work 
of S&E research and how much supports other academic 
and nonacademic needs. 

In 1998, research-performing institutions estimated 
deferred construction and repair/renovation costs 
affecting their central campus infrastructure to be $2.6 bil- 
lion (table 6-4). Over three- fourths (77 percent) of the 
total deferred cost to either construct or repair/renovate 
the central campus infrastructure was included in 
institutional plans. The percentage of total deferred costs 
included in institutional plans ranged from 65 percent at 
nondoctorate-granting institutions to 79 percent at other 
doctorate-granting institutions. 

The estimated $2.6 billion in deferred central campus 
infrastructure costs is in addition to the $1 1.4 billion in 
deferred costs for construction and repair/renovation 
identified above. Because 59 percent of all academic 
space is devoted to S&E, and 50 percent of that space is 
research space (see table 1-2), a conservative prorated 



estimate of S&E research needs for central campus 
infrastructure is $767 million ($2.6 billion x .59 x .50). It 
should be noted that: ( 1 ) S&E research is probably more 
demanding of central campus infrastructure than other 
space, and (2) it is more difficult to prorate infrastructure 
costs than research facilities costs. Thus, $767 million 
should be interpreted as a conservative estimate of the 
S&E research infrastructure deferred project costs. 

Combining this $767 million for campus 
infrastructure costs with the $ 1 1 .4 billion in deferred S&E 
research capital projects noted above, the total deferred 
S&E research facilities and infrastructure needs of 
colleges and universities is estimated to be $ 1 2 .2 billion. 27 
This overall estimate of deferred need represents an 
increase of $1.7 billion over 1994-95 levels. 28 



27 This estimate of deferred need, along with all others reported 
in this chapter, is potentially a lower estimate than would be derived 
from responses to other types of questions and calculations. By limiting 
the concept of need to current “research program commitments,” 
respondents were forced to consider only those R&D activities that 
were budgeted, approved, and funded. Such boundaries precluded 
institutions from reporting desired space in fields in which they did 
not currently have a research program. Calculations based on broader 
definitions of need would yield higher estimates. 

28 These data come from National Science Foundation/Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, page 6-11. 
The values presented here have been adjusted for inflation. 



Table 6-4. The cost of deferred capital projects to construct or repair/renovate central; campus 
infrastructure by institution type, type of project, and whether the project was 
included in an institutional plan: 1998 




Included in institutional plans 


Not included in institutional plans | 








To repair/ 






To repair/ 










renovate 






renovate 








To construct 


existing 




To construct 


existing 








new central 


central 




new central 


central 








campus 


campus 




campus 


campus 






Institution type 


infrastructure 


infrastructure 


Subtotal 


infrastructure 


infrastructure 


Subtotal 


Total 




| In millions of dollars 


Total 


634 


1,374 


2,008 


210 


380 


589 


2,597 


Doctorate-granting 


560 


1,297 


1,857 


209 


300 


509 


2,366 


Top 100 in research 
















expenditures 


349 


820 


1,169 


149 


177 


325 


1,495 


Other 


211 


477 


688 


60 


123 


184 


871 


Nondoctorate-granting 


74 


77 


151 


1 


80 


80 


231 



NOTE: Components may not sum to totals due to rounding. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Chapter 7 — Minority-Serving 
Institutions 



Highlights 

• The 80 research-performing, minority-serving 
institutions (institutions designated as Historic- 
ally Black Colleges and Universities (HBCUs), 
institutions whose enrollments are at least 25 per- 
cent black but are not HBCUs, and institutions 
whose enrollments are at least 25 percent 
Hispanic) represent 12 percent of all research- 
performing institutions and contain 3 percent, or 
3.9 million net assignable square feet, of the total 
science and engineering research space 
(table 7-1). 

• At least 60 percent of the minority- serving 
institutions reported that the amount of S&E re- 
search space they had was inadequate for current 
research commitments in eight fields: engineer- 
ing; psychology; the social sciences; the physical 
sciences; the computer sciences; the biological 
sciences outside medical schools; the earth, 
atmospheric, and ocean sciences; and the medical 
sciences outside medical schools (table 7-2). 

• Twenty-four percent of the minority-serving 
institutions began new S&E research con- 
struction projects in fiscal years 1996 and 1997 
totaling approximately $ 1 20 million. Thirty percent 
of these institutions began new repair/renovation 
projects totaling about $36 million (table 7-3). 

• The amount of S&E research space in a group 
of 29 HBCUs that have been in the study sample 
since 1988 increased from 1.1 million NASF in 
1988 to 1.9 million NASF in 1998 (table 7-5). 

• Construction activity at the 29 original HBCUs 
increased considerably between the 1994—95 and 
1996-97 fiscal years, from 4 HBCUs starting 
construction projects totaling $3.5 million dollars 
to 1 1 institutions starting such projects at a cost 
of $64.3 million (table 7-6). 



Introduction 

Since its inception, the Survey of Scientific and 
Engineering Research Facilities at Colleges and 
Universities has included a sample of HBCUs. These 
institutions have been recognized for their contributions 
to the education of black students in general and for their 
role in preparing students for science and engineering 
careers. NSF has recognized the growth in minority 
enrollments in higher education overall and, thus, added 
two other types of minority-serving institutions to the 
1998 sample. The inclusion of non-HBCU-Black 
institutions acknowledges the fact that there are many 
colleges and universities that enroll large percentages of 
black students but are not designated as HBCUs. Non- 
HBCU-Black institutions are defined as colleges and 
universities whose enrollments are at least 25 percent 
black. Similarly, as Hispanic enrollments in higher 
education increase, there is a need to examine institutions 
serving these students. Hispanic-serving Institutions 
(HSIs) are defined as colleges and universities whose 
enrollments are at least 25 percent Hispanic. The group 
of minority-serving institutions varies in size and focus; 
it is composed of both nondoctorate and doctorate- 
granting institutions, and includes one of the top 100 
research-performing institutions. 29 

In prior years, only HBCUs were included in the sam- 
ple, and trend data were reported for these institutions. 
Because non-HBCU-black institutions and HSIs are 
included in the sample for the first time, no trends can be 
reported for the full group of minority-serving institutions. 
Trend data are presented for a group of 29 larger HBCUs 
that have been part of the sample since 1988. 

29 Although the importance of institutions that serve Asian- 
American students as well as institutions that serve students from more 
than one ethnic group is recognized (see Merisotis and O’Brien, 
Minority Serving Institutions: Distinct Purposes, Common Goals , 
1998), this chapter only examines minority-serving institutions that 
enroll large percentages of specific groups of students, black or 
Hispanic. 
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Findings 

S&E Space in Minority-Serving 
Institutions 

The 80 research-performing, minority-serving 
institutions had 28 million net assignable square feet of 
space in all academic fields in 1998; 44 percent of this 
space (12.4 million NASF) was in science and engi- 
neering fields. About 3 1 percent of the S&E space was 
research space (3.9 million NASF). Research-performing, 
minority-serving institutions represent 12 percent of all 
research-performing institutions and contain 3 percent 
of all S&E research space (table 7-1): 

• HBCUs represent 71 percent of all research- 
performing, minority-serving institutions and 
contain 61 percent of all the S&E research space 
in these institutions; 

• Non-HBCU-Black institutions represent 1 6 per- 
cent of the research-performing, minority-serving 
institutions and contain 1 1 percent of the S&E 
research space in these institutions; and 

• Hispanic-serving institutions represent 13 per- 
cent ofthe research-performing, minority-serving 
institutions and contain 28 percent of the S&E 
research space in these institutions. 

Minority-serving institutions were most likely to have 
S&E research space in the biological sciences outside 
medical schools; 93 percent of these colleges and uni- 
versities reported research space in this field. Eighty- four 
percent ofthe minority-serving institutions reported S&E 
research space in the physical sciences. The percent of 
minority-serving institutions reporting S&E research 
space in other fields drops to 50 percent for the computer 
sciences and 48 percent for psychology. 

Although only 40 percent of minority-serving insti- 
tutions reported S&E research space in engineering, this 
field contained more space than any other single field, 
960 thousand NASF. The agricultural sciences followed 
with another 710 thousand NASF of research space. It 
should be noted that engineering and the agricultural 
sciences are more space intensive than other S&E 
fields. These fields represent relatively larger proportions 
of S&E research space in all research-performing 
institutions. 



Adequacy of the Amount of S&E 
Research Space and Its Condition in 
Minority-Serving Institutions 

At least 60 percent of minority-serving institutions 
reported that the amount of S&E research space was 
inadequate for meeting current research commitments in 
eight fields (table 7-2): 

° Engineering — 69 percent; 

• Psychology — 67 percent; 

• Physical sciences — 66 percent; 

• Computer sciences — 66 percent; 

• Biological sciences outside medical schools — 
65 percent; 

• Social sciences — 65 percent; 

• Earth, atmospheric, and ocean sciences — 
61 percent; and 

• Medical sciences outside medical schools — 
61 percent. 

Minority-serving institutions reported that 38 percent 
(1.5 million NASF) of their current research space was 
suitable for use in the most scientifically sophisticated 
research and another 44 percent (1.7 million NASF) was 
effective for most uses, but needs limited repair/ 
renovation. Seventeen percent (0.7 million NASF) of the 
current S&E research space was rated as requiring either 
major renovation or replacement (see table 7- 1 for amount 
of current research space). 

New S&E Facilities Construction 
and Repair/Renovation Projects at 
Minority-Serving Institutions 

In fiscal years 1996 and 1997, almost a quarter 
(24 percent) of all minority-serving, research-performing 
institutions initiated new S&E research facilities con- 
struction projects costing over $ 100,000. These construc- 
tion projects are expected to yield close to 0.5 million 
NASF of new research space at a cost of $120 million. 
In terms of space and dollars, the S&E construction 
activity at minority-serving institutions represents 
approximately 4 percent of all S&E research construction 
activity started in 1996 and 1997 (table 7-3). 
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Table 7-1. Amount of instructional and research space and the percentage of institutions with science and 
engineering (S&E) research space by field in minority-serving institutions: 1998 



Indicator 


HBCUs 


Non-HBCU- 

Black 

institutions 


Hispanic- 

serving 

institutions 


All minority- 
serving 
institutions 


All 

institutions 


Number of institutions 


57 


13 


10 


80 


660 



Amount of instructional and research space [NASF in thousands] 



Total instructional and research SDace (all fields) 


18,326 


2,707 


6,949 


27,982 


487,656 


Tntal instructional and research SDace (S&E fields) 


8,734 


1,283 


2,359 


12,376 


286,239 


( VlOJ ll lull UvUVl IQI Ol IU 1 WWUI V/l 1 yWVAfcM liwivw^unimiiin 

Total S&E research space 


2,339 


426 


1,092 


3,857 


143,288 



Percentage of institutions with S&E research space by field 



Biological sciences— 

inside medical schools 


5 


20 


0 


7 


19 


outside medical schools 


96 


70 


100 


93 


84 


Physical sciences. 


83 


80 


100 


84 


83 


Psychology 


50 


30 


61 


48 


70 


Social sciences 


51 


20 


26 


43 


63 


Mathematics 


48 


30 


36 


43 


60 


Computer sciences 


48 


60 


49 


50 


56 


Earth, atmospheric, and ocean sciences 


29 


20 


49 


30 


53 


Engineering 


33 


30 


87 


40 


44 


Agricultural sciences 


32 


0 


36 


27 


16 


Medical sciences— 

inside medical schools 


5 


10 


0 


6 


19 


outside medical schools 


28 


20 


0 


23 


40 


Other sciences 


11 


10 


36 


14 


23 



Amount of S&E research space by S&E field [NASF in thousands] 



Biological sciences— 

inQlrtp mprtiral schools 


181 


96 


0 


277 


11,642 


nntQiHp mpftical schools 


305 


66 


148 


519 


19,425 


Physical sciences 


321 


58 


164 


543 


18,191 


Psychology 


31 


18 


26 


75 


3,360 


Social sciences 


56 


17 


6 


79 


4,620 


Mathematics 


31 


3 


16 


50 


889 


Computer sciences 


65 


18 


30 


114 


2,018 


Earth atmospheric and ocean sciences 


57 


8 


17 


82 


7,524 


Engineering 


388 


23 


549 


960 


22,833 


Agricultural sciences 


635 


0 


75 


710 


24,607 


Medical sciences— 

insiHp mpriiral schools 


87 


40 


0 


127 


18,128 


nntciiHp mpriiral schools 


95 


24 


0 


119 


7,001 


Other sciences 


.86 


56 


60 


202 


3,050 



KEY: NASF = net assignable square feet. 

HBCU = Historically Black Colleges or Universities. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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T able 7-2. Adequacy of the amount of science and engineering (S&E) research space and 
its condition by field in minority-serving institutions: 1998 



Indicator 


HBCU's 


Non-HBCU- 

Black 

institutions 


Hispanic- 

serving 

institutions 


All minority- 
serving 
institutions 


All 

institutions 


Number of institutions 


57 


13 


10 


80 


660 


Adequacy of current amount of S&E research space [percentage of institutions rc 


sporting current 


space not suffic 


aent] 


Total 

Biological sciences— 


88 


70 


100 


87 


83 


inside medical schools 


- 


- 


- 


36 


70 


outside medical schools 


68 


50 


61 


65 


64 


Physical sciences 


73 


50 


51 


66 


64 


Psychology 


76 


- 


21 


67 


51 


Social sciences 


62 


- 


- 


65 


61 


Mathematics 


46 


- 


- 


44 


44 


Computer sciences 


72 


50 


- 


66 


56 


Earth, atmospheric, and ocean sciences 


72 


- 


- 


61 


62 


Engineering 


74 


- 


59 


69 


60 


Agricultural sciences 

Medical sciences— 


48 


- 


- 


46 


55 


inside medical schools 


- 


- 


- 


- 


67 


outside medical schools 


52 


- 


- 


61 


54 



Condition of existing S&E research space [percentage of research space] 



Suitable for use in the most sophisticated 
scientific research 


35 


51 


41 


38 


39 


Effective for most levels of research in the field, 
but may need limited repair/renovation 


48 


38 


37 


44 


38 


Requires major renovation to be 
used effectively 


15 


9 


18 


15 


18 


Requires replacement 


1 


2 


4 


2 


5 



KEY: - = number of institutions with nonmissing data is less than 5. These institutions are included in the total. 



HBCU = Historically Black Colleges or Universities. 

NOTE: Components may not add to totals due to rounding. Percentages are based on the number of institutions that have 

existing and/or needed research space in a given field. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



Across all minority-serving institutions, State and local 
governments were the largest source of funds for 
construction projects. However, this results from the fact 
that the HBCUs dominate this group in terms of number 
of institutions, and three quarters (76 percent) of then- 
construction funding came from State and local 
governments. The one project reported by non-HBCU- 
black institutions was funded by internal sources 
(institutional funds in particular) and HSIs funded their 
S&E research construction primarily with funds from 
internal sources (63 percent — all of which was derived 
from other debt financing) and the Federal Government 
(37 percent). 



In fiscal years 1996 and 1997, 30 percent of all 
research-performing, minority-serving institutions began 
repair/renovation projects. These projects affect 
602 thousand NASF and were expected to cost about 
$36 million. This repair/renovation activity would thus 
alter approximately 1 6 percent of all S&E research space 
in minority-serving institutions and represents 4 percent 
of all repair/renovation activity in research-performing 
institutions (table 7-1). 

State and local governments were the primary source 
of funding for repair/renovation projects for all minority- 
serving institutions. This results from the fact that this 
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Table 7-3. Construction and repair/renovation of science and engineering research 
facilities and sources of funds in minority-serving institutions: 1996-97 



Indicator 


HBCUs 


Non-HBCU- 

minority 

serving 

institutions 


All minority- 
serving 
institutions 


All 

institutions 


Number of institutions 


57 


23 


80 


660 



Construction projects: 1996-97 fiscal years 



Numhprof institutions with Droiects >$100,000 


14 


5 


19 


197 


llUMIMvl wl lllwIHUUVIlw fflUl f/l VjVWlU y I vv|vvv*****tt**t**t**« 

S&E research space to be constructed 

[NASF in thousands] 


347 


148 


495 


11,101 


Total cost pn thousands of dollars] 


66,241 


53,758 


119,999 


3,110,318 



Repair/renovation projects: 1996-97 fiscal years 



Numhprof institutions with Droiects >$100,000 


15 


9 


24 


343 


1 1 VI 1 ll/vl VI II ItJUIUllVI ¥¥1111 VJVWUI y i 

S&E research space to be repaired 

or renovated [NASF in thousands] 


150 


452 


602 


15,058 


Total cost pn thousands of dollars] 


13,178 


22,882 


36,060 


1,324,524 



KEY: NASF = net assignable square feet. 

HBCU = Historically Black Colleges or Universities. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 



source dominated the funding at both non-HBCU-Black 
institutions and HSIs. HBCUs funded repair/renovation 
projects primarily with funds from internal sources; 
47 percent of their funding for these projects were derived 
from this source, institutional funds, in particular. 

Minority-Serving Institutions’ Need 
for S&E Research Facilities 

In 1998, minority-serving institutions reported 
$420 million in combined capital projects (construction 
and repair/renovation) and central campus infrastructure 
projects that had to be deferred because of insufficient 
funds. This represents approximately 3 percent of all 
deferred projects reported by research-performing insti- 
tutions. HBCUs accounted for 79 percent of the deferred 
costs at minority-serving institutions (table 7-4). 

Construction and repair/renovation projects represent 
86 percent of the total deferred S&E capital project costs 
($363 million). Construction projects account for 
7 1 percent of the total deferred capital project costs (both 
those in and not in institutional plans). 

Central campus infrastructure projects represent 
14 percent of the total deferred projects ($57 million). 
Construction projects account for 24 percent of all 




\ e 



deferred central campus infrastructure projects and repair/ 
renovation projects account for 76 percent of these 
projects. 

A Look at HBCUs Over Time 

Since the inception of the facilities survey, NSF has 
collected data from a continuing group of 29 HBCUs 
that reported separately budgeted research and develop- 
ment expenditures in 1988. In 1992, NSF identified an 
additional 41 HBCUs that had separately budgeted R&D 
expenditures. Only those institutions with S&E research 
space were retained in the sample each year. Since that 
time, the facilities survey has included both the original 
group of 29 HBCUs as well as all other HBCUs that 
report any R&D expenditures. 

This section examines changes over time in S&E 
research facilities for the original group of 29 HBCUs, 
hereafter called, “the 29 original HBCUs.” 

Amount and Distribution of S&E 
Research Space 

The amount of S&E research space in the 29 original 
HBCUs increased by 70 percent, from 1 . 1 million NASF 
in 1988 to 1.9 million NASF in 1998. The amount of 
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Table 7-4. The cost of deferred construction and repair/renovation projects by project type and whether 



the project is included in institutional plans in minority-serving institutions: 1998 



Indicator 


HBCUs 


Non-HBCU- 

Black 

institutions 


Hispanic- 

serving 

institutions 


All minority- 
serving 
institutions 


All 

institutions 


Number of institutions 


57 


13 


10 


80 


660 



Deferred S&E capital projects [in thousands of dollars] 



Total 


297,088 


6,325 


59,171 


362,584 


11,380,790 


Included in institutional plans 


274,783 


5,155 


56,600 


336,538 


8,690,853 


Construction 


242,671 


5,070 


0 


247,741 


5,856,685 


Repair/renovation 


32,112 


85 


56,600 


88,796 


2,834,167 


Not included in institutional plans 


22,305 


1,170 


2,572 


26,047 


2,689,937 


Construction 


7,706 


1,170 


1,543 


10,419 


1,142,157 


Repair/renovation 


14,599 


0 


1,029 


15,627 


1,547,780 


Deferred central campus infrastructure pro 


ects [in thousands of dollars] 




Total 


33,882 


0 


23,143 


57,025 


2,597,305 


Included in institutional plans 


33,251 


0 


3,857 


37,108 


2,007,813 


Construction 


13,475 


0 


0 


13,475 


633,967 


Repair/renovation 


19,776 


0 


3,857 


23,634 


1,373,846 


Not included in institutional plans 


631 


0 


19,286 


19,916 


589,492 


Construction 


207 


0 


0 


207 


209,502 


Repair/renovation.. 


424 


0 


19,286 


19,709 


379,991 


Total deferred costs 


330,970 


6,325 


82,314 


419,609 


13,978,095 



KEY: S&E = science and engineering. 

HBCU = Historically Black Colleges or Universities. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



space increased the most in absolute terms during this 
time period in the two fields that also currently have the 
most S&E research space (table 7-5): 

• In engineering, the amount of research space 
more than doubled, from 1 52 thousand NASF to 
363 thousand NASF; and 

• In the agricultural sciences, the amount of 
research space increased from 259 thousand 
NASF to 471 thousand NASF. 

Over the decade, S&E research space also increased 
in every field except for the computer sciences and the 
medical sciences in medical schools, which experienced 
declines in research space as follows: 

• In the medical sciences in medical schools, the 
amount of research space declined from 
141 thousand NASF to 87 thousand NASF; and 



• In the computer sciences, the amount of research 
space declined from 43 thousand NASF to 
40 thousand NASF. 

Between the last survey period (1996) and the current 
one, the amount of S&E research space at the 29 original 
HBCUs increased by 5 percent or 88 thousand NASF. 
While almost half the S&E fields experienced slight 
increases in research space, only psychology did not 
experience any growth, and two fields experienced 
declines: 

• In the social sciences, the amount of research 
space declined from 56 thousand NASF to 
46 thousand; and 

• In mathematics, the amount of research space 
declined from 24 thousand NASF to 20 thousand 
NASF. 
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Table 7-5. Trends in the amount of science and engineering research space by field 
in the 29 original Historically Black Colleges and Universities (HBCUs): 1988-98 



Field 


1988 


1990 


1992 


1994 


1996 


1998 




NASF in thousands 


Number of research-performing 














HBCUs 


29 


29 


29 


28* 


29 


29 


Total 


1,112 


1,440 


1,782 


1,759 


1,797 


1,885 


Biological sciences- 














inside medical schools 


91 


121 


121 


159 


150 


181 


outside medical schools 


141 


170 


254 


250 


208 


216 


Physical sciences 


179 


190 


235 


212 


229 


234 


Psychology 


14 


19 


16 


18 


16 


16 


Social sciences 


28 


47 


57 


43 


56 


46 


Mathematics 


12 


26 


29 


19 


24 


20 


Computer sciences 


43 


30 


42 


31 


36 


40 


Earth, atmospheric, and ocean sciences 


10 


26 


35 


27 


42 


43 


Engineering 


152 


167 


285 


315 


349 


363 


Agricultural sciences 


259 


433 


414 


470 


451 


471 


Medical sciences— 














inside medical schools 


141 


158 


160 


69 


84 


87 


outside medical schools 


37 


50 


133 


134 


63 


82 


Other sciences 


4 


4 


0 


12 


88 


86 



* One HBCU did not report R&D expenditures in 1994. Its research space was not included in the totals. 



KEY: NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



Construction of S&E Research 
Space 

In fiscal years 1996 and 1997, 1 1 of the 29 original 
HBCUs initiated S&E research facilities construction 
projects. This is the same number of institutions that 
reported new construction starts in 1 986 and 1 987. How- 
ever, in the intervening years, the number of institutions 
starting such projects was lower, particularly in the 1 992- 
93 and 1 994-95 periods, when 4 of the 29 original HBCU s 
began new construction projects (table 7-6). 

In fiscal years 1 996 and 1 997, the 29 original HBCU s 
committed $64.3 million to new construction projects 
costing over $100,000. These projects will result in 
335 thousand NASF of new S&E research space, which 
is the equivalent of 18 percent of existing research space 
(see table 7-5). Particularly noteworthy is the increase in 
construction between the last survey period (fiscal years 
1994 and 1995) and the current one (fiscal years 1996 



and 1997). While the number of institutions starting new 
construction projects almost tripled from 4 institutions to 
11, the amount of research space under construction 
increased almost 5-fold (from 68 thousand NASF to 
335 thousand NASF) and the amount of funds committed 
to new construction projects increased 18-fold (from 
$3.5 million to $64.3 million). 

The Repair/Renovation of S&E 
Research Facilities 

Unlike construction starts, fewer of the 29 original 
HBCUs began S&E repair/renovation projects costing 
over $100,000 in 1996 and 1997 than in any other survey 
period, except for 1990 and 1 99 1 . In both of these survey 
periods, 5 of the 29 original HBCUs reported new S&E 
repair/renovation projects. The amount of funds these 
institutions committed to these projects in 1996 and 1997 
($7.6 million) is also less than in any prior survey period. 
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Table 7-6. Science and engineering research facility construction and repair/renovation projects at the 
29 original Historically Black Colleges and Universities (HBCUs) project characteristics: 1986-97 



Capital project activity 


1986-87 


1988-89 


1990-91 


1992-93 


1994-95 


1996-97 


Construction projects: 














Number of HBCUs with projects 


11 


10 


6 


4 


4 


11 


Total estimated completion cost [in millions of dollars] 


95.5 


68.3 


27.0 


9.8 


3.5 


64.3 


NASF [in thousands] 


481 


319 


328 


88 


68 


335 


Repair/renovation projects costing over $100,000: 














Number of HBCUs with projects 


13 


10 


5 


11 


7 


5 


Total estimated completion cost [in millions of dollars] 


18.8 


26.2 


13.9 


9.9 


22.7 


7.6 


NASF [in thousands] 


137 


308 


129 


106 


343 


114 


Repair/renovation projects costing $5,000-$100,000: 














Number of HBCUs with projects 


- 


- 


10 


13 


11 


13 


Total estimated completion cost [in millions of dollars] 


- 


- 


0.7 


3.8 


0.8 


1.4 



KEY: NASF = net assignable square feet. 



- = data were not collected. 

NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau 

of the Census' Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



Almost half (13) of the 29 original HBCUs began 
S&E repair/renovation projects costing between $5,000 
and $100,000 in 1996 and 1997; the same number that 
began them in 1992 and 1993, but fewer than in 1994 
and 1995 (11 institutions). These 13 institutions com- 
mitted $1.4 million to these types of repair/renovation 
projects, bringing total repair/renovation commitments 
in 1 996 and 1 997 by the 29 original HBCUs to $9.0 mil- 
lion (table 7-6). 

Sources of Funds for S&E 
Construction and Repair/Renovation 
Projects 

Between 1986-87 and 1992-93, the Federal Govern- 
ment was the largest source of construction funds for the 
29 original HBCUs. In 1 994—95 and 1 996-97, funds from 
State and local governments exceeded those from the 
Federal Government. Even though the Federal Gov- 
ernment’s dollar contribution increased between 1994— 
95 and 1996-97, its relative contribution in 1996-97 
(7 percent) was the smallest it has been since the survey 
began. By contrast, State and local governments’ dollar 



and relative contributions jn 1996-97 were the largest 
they have been since the survey began — $50.5 million 
and 79 percent, respectively (table 7-7). 

The source of funds for S&E repair/renovation 
projects at the 29 original HBCUs has varied more over 
time than funds for construction projects. The Federal 
Government was the largest source of funds for these 
projects in 4 out of 6 survey periods, and its relative 
contribution has been in decline since 1992-93 (from 
57 percent of all repair/renovation funds in 1992-93 to 
29 percent in 1996-97). The continuous increase in the 
relative contribution from internal sources over the last 
three survey periods, despite fluctuations in the dollar 
contribution from this source of funds, parallels a decline 
in the relative contribution of Federal funds to repair/ 
renovate S&E facilities. In 1988-89, institutions 
contributed 1 percent of all repair/ renovation funds from 
internal sources; by 1996-97 their relative contribution 
had risen to 47 percent — and this was the largest source 
of funds for repair/renovation projects during this time 
period (table 7-8). 
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Table 7-7. Sources of funds for science and engineering research facility construction projects at the 29 
original Historically Black Colleges and Universities (HBCUs): 1986-97 



All sources 



Internal sources 





Dollar contribution 


Dollar contribution 












Total 






Tax- 








All 




State/ 


Internal 


internal 


Private 


Institutional 


exempt 


Other 


Other 


Fiscal 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 


years 


In millions of constant 1997 dollars 


In millions of constant 1997 dollars 


1986-87 


95.5 


43.5 


34.3 


17.8 


17.8 


14.8 


3.1 


0.0 


0.0 


0.0 


1988-89 


68.3 


43.4 


14.3 


10.7 


10.7 


9.5 


1.1 


0.0 


0.0 


0.0 


1990-91 


. 27.0 


14.5 


7.6 


5.0 


5.0 


0.0 


5.0 


0.0 


0.0 


0.0 


1992-93* 


9.8 


7.4 


2.3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1994-95 


3.5 


1.4 


2.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1996-97 


64.3 


4.6 


50.5 


9.2 


9.2 


3.0 


1.5 


3.6 


0.0 


1.0 




Relative contribution 


Relative contribution 












Total 






Tax- 








All 




State/ 


Internal 


internal 


Private 


Institutional 


exempt 


Other 


Other 


Fiscal 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 


years 


Percentage 


Percentage 


1986-87 


100 


46 


36 


19 


100 


83 


17 


0 


0 


0 


1988-89 


100 


64 


21 


16 


100 


90 


10 


0 


0 


0 


1990-91 


100 


54 


28 


19 


100 


0 


100 


0 


0 


0 


1992-93* 


100 


76 


23 


0 


100 


0 


0 


0 


0 


0 


1994-95 


100 


39 


61 


0 


100 


0 


0 


0 


0 


0 


1996-97 


100 


7 


79 


14 


100 


33 


17 


40 


0 


11 



* One of the HBGUs had no S&E research space. 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. 

Findings are limited to projects with estimated total cost at completion of $1 00,000 or more for research space. Estimates are 
prorated to reflect research components only. Current dollars have been adjusted to constant 1997 dollars using the Bureau 
of the Census' Composite Fixed-Weighted Price index for Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering .Research 
Facilities at Colleges and Universities. 




Table 7-8. Sources of funds for science and engineering research facility repair/renovation projects 
at the 29 original Historically Black Colleges and Universities (H.BCUs): 1986—97 



All sources 



Internal sources 





Dollar contribution 


Dollar contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Fiscal 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 


years 


In millions of constant 1997 dollars 


In millions of constant 1997 dollars 


1986-87 


18.8 


11.6 


6.5 


0.7 


0.7 


0.7 


0.0 


0.0 


0.0 


0.0 


1988— 89 1 


26.2 


16.0 


9.9 


0.2 


0.2 


0.1 


0.1 


0.0 


0.0 


0.0 


1990-91 


13.9 


4.2 


9.6 


0.2 


0.2 


0.1 


0.1 


0.0 


0.0 


0.0 


1992-93 2 


9.9 


5.7 


2.4 


2.1 


2.1 


1.9 


0.1 


0.0 


0.0 


0.0 


1994-95 


22.7 


10.8 


6.8 


5.3 


5.3 


0.0 


2.7 


0.0 


2.5 


0.0 


1996-97 


7.6 


2.2 


1.8 


3.6 


3.6 


0.0 


3.6 


0.0 


0.0 


0.0 




Relative contribution 


Relative contribution 












Total 




Institu- 


Tax- 








All 




State/ 


Internal 


internal 


Private 


tional 


exempt 


Other 


Other 


Fiscal 


sources 


Federal 


local 


sources 


sources 


donations 


funds 


bonds 


debt 


sources 


years 


Percentage 


Percentage 


1986-87 


100 


62 


35 


4 


100 


100 


0 


0 


0 


0 


1988-89 


100 


61 


38 


1 


100 


50 


50 


0 


0 


0 


1990-91 


100 


30 


69 


2 


100 


50 


50 


0 


0 


0 


1992-93 2 


100 


57 


24 


21 


100 


94 


6 


0 


0 


0 


1994-95 


100 


47 


30 


23 


100 


0 


52 


0 


48 


0 


1996-97 


100 


29 


24 


47 


100 


0 


100 


0 


0 


0 



1 1 988-89 total has been revised since 1996 report. 
2 One of the HBCUs had no S&E research space. 



NOTE: Components may not add to totals due to rounding. Percentages are based on unrounded data that do not appear in the table. 

Findings are limited to projects with estimated total cost at completion of $100,000 or more for research space. Current dollars 
have been adjusted to constant 1997 dollars using the Bureau of the Census’ Composite Fixed-Weighted Price Index for 
Construction. 



SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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Chapter 8 — -Animal Research Facilities 



Highlights 

• Eighty-three percent of all research-performing 
institutions had laboratory animal facilities in 
1998 (table 8-1). 

• Institutions reported a total of 1 1 .9 million net 
assignable square feet of animal research space. 
This represents 8 percent of all science and engi- 
neering research space. The percentage is similar 
across the three types of research-performing 
institutions (table 8-1). 

• The distribution of animal research space 
parallels the distribution of S&E research space. 
Seventy-one percent of all S&E research space 
and 72 percent of all animal research space is 
located in the top 100 institutions; 24 percent of 
all S&E research space and 23 percent of all 
animal research space is located in other 
doctorate-granting institutions, and 5 percent of 
each type of space is located in nondoctorate- 
granting institutions (tables 8-1 and 1-1). 

• Institutions with animal research space reported 
that 75 percent (8.9 million NASF) of that space 
was at the lowest Federal biosafety level, Level 1 . 
Another 23 percent (2.7 million NASF) was at 
Level 2, while 3 percent (0.4 million NASF) was 
at Level 3. No research-performing academic 
institution had S&E research space at Level 4 
(i.e., for work with biological agents that may 
cause the transmission of a potentially lethal 
disease for which there is no readily available 
cure) (table 8-3). 

• Five percent of the institutions with animal 
research facilities are scheduled to start con- 
struction on a half million NASF of animal 
research space in 1998 and 1999. They are 
scheduled to commit $162.1 million to these 
projects (tables 8-4 and 8-5). 

Introduction 

Scientists in the fields of biology, agriculture, 
psychology, and medicine often use animals in their 
research. Issues related to the housing of animals and the 



laboratories in which animal research is conducted are 
examined in this chapter-institutions estimated the amount 
of animal housing space and animal laboratory space to 
arrive at a total amount of animal research space. They 
were asked to include as laboratory animal facilities both 
departmental and central facilities that are subject to 
government and State policies and regulations concerning 
the humane care and use of laboratory animals. Not 
included were agricultural buildings that did not directly 
support research or that were not subject to government 
regulations, nor were areas for the veterinary treatment 
of animals. In addition, institutions provided estimates of 
the amount of animal research space scheduled for 
construction and repair/renovation in 1998 and 1999. 
Scheduled expenditures on these items were provided for 
construction and repair/renovation projects costing over 
$100,000. (See Item 8 of the survey in Appendix C.) 

The 1996 survey addressed biosafety issues by asking 
respondents to state the amount of net assignable square 
feet that: 

A fully meets government regulations. 

B needs limited repair/renovation to meet 

government regulations. 

C needs maj or repair/renovation or replacement 
to meet government regulations. 

In the 1998 survey, the question was changed to 
capture directly the amount of space that met the Federal 
Government’s recommended biosafety levels for Animal 
Biological Safety: 30 

A Level 1 practices, safety equipment, and 
facilities are appropriate for undergraduate and 
secondary educational training and teaching 
laboratories, and for other facilities in which 
work is done with defined and characterized 
strains of viable microorganisms not known 
to cause disease in healthy adult humans. 



30 The descriptions of the levels were taken from Biosafety in 
Microbiological and Biomedical Laboratories , 3rd Edition, 1993. 
Washington, DC: U.S. Government Printing Office, 1993. 
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B Level 2 practices, equipment, and facilities are 
applicable to clinical, diagnostic, teaching and 
other facilities in which work is done with the 
broad spectrum of indigenous moderate-risk 
agents present in the community and associated 
with human disease of varying severity. 

C Level 3 practices, safety equipment, and 
facilities are applicable to clinical, diagnostic, 
teaching, research, or production facilities in 
which work is done with indigenous or exotic 
agents with a potential for respiratory 
transmission, and which may cause serious and 
potentially lethal infection. 

D Level 4 practices, safety equipment, and facil- 
ities are applicable for work with dangerous 
and exotic agents, which pose a high individual 
risk of life-threatening disease, which may be 
transmitted via the aerosol route, and for which 
there is no available vaccine or therapy. 

As a result of the change in the biosafety questions, 
issues pertaining to biosafety in the 1996 survey and the 
1998 survey cannot be compared. 



Findings 

Amount of Space Devoted to Animal 
Research 

In 1998, 546 of the 660 research-performing insti- 
tutions (83 percent) had laboratory animal facilities. The 
doctorate-granting institutions were more likely than the 
nondoctorate-granting institutions to have such facil- 
ities (86 percent compared with 78 percent), with almost 
all of the top 100 institutions (97 percent) having them 
(table 8-1). 

Institutions reported a total of 11.9 million net 
assignable square feet of animal research space. Most of 
that space (95 percent or 1 1 .2 million NASF) was located 
in the doctorate-granting institutions. The distribution of 
animal research space paralleled the distribution of 
science and engineering research space (see table 1-1): 

• The top 1 00 institutions accounted for 7 1 percent 
of all S&E research space (101 million NASF) 
and 72 percent of all animal research space 
(8.5 million NASF); 



Table 8-1. Amount and distribution of space for laboratory animal facilities 
by institution type: 1998 





institutions with laboratory 
animal facilities 


Total animal research space 


Institution type 


Number 


Percentage 
of institutions 


NASF 
[in millions] 


Percentage 
of total animal 
research 
NASF 


Percentage 
of total S&E 
research 
space* 


Total 


546 


83 


11.9 


100 


8.3 


Doctorate-granting 


325 


86 


11.2 


95 


8.2 


Top 100 in research 

expenditures 


97 


97 


8.5 


72 


8.4 


Other 


228 


82 


2.7 


23 


7.7 


Nondoctorate-granting 


221 


78 


0.6 


5 


8.6 



* These percents were derived by dividing animal research space by total S&E research space (table 1-1). 



KEY: NASF = net assignable square feet. 

S&E = science and engineering. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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• The other doctorate-granting institutions 
accounted for 24 percent of all S&E research 
space (35 million NASF) and 23 percent of all 
animal research space (2.7 million NASF); and 

• The nondoctorate-granting institutions accounted 
for 5 percent of all S&E research space (7 million 
NASF) and 5 percent of all animal research space 
(0.6 million NASF). 

These 1 1.9 million NASF of animal research space 
represent 8.3 percent of all S&E research space. This 
percentage is similar across the three types of research- 
performing institutions (range: 7.7 to 8.6 percent). 
Further, this proportion remained constant overall and at 
each type of institution between 1994— 95 31 and 1996— 
97, indicating that animal research space is growing at 
the same rate as S&E research space. 

Overall, almost three quarters (72 percent) of the total 
amount of animal research space (8.6 million NASF) 
was used to house laboratory animals, and slightly more 
than one quarter (28 percent or 3.3 million NASF) was 
designated as animal laboratory space. The amount of 



31 These data come from National Science Foundation/Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9- 1 . 



animal housing space as a percent of total S&E research 
space was relatively constant at about 6 percent across 
institution types (range: 5.8 to 6.2 percent). Similarly, 
the amount of animal laboratory space as a percent of 
total S&E research space was also relatively constant at 
slightly more than 2 percent across institution types 
(range: 2.1 to 2.6 percent) (table 8-2). 

Distribution of Animal Research 
Space at Colleges and Universities 
by Biosafety Level 

Institutions with animal research space reported that 
75 percent (8.9 million NASF) of that space was at 
Federal biosafety Level 1 (i.e., acceptable for work with 
microorganisms not known to cause disease in healthy 
humans). Another 23 percent (2.7 million NASF) was at 
Level 2 (i.e., acceptable for work with moderate-risk 
agents present in the community and associated with 
human disease of varying severity), and 3 percent 
(0.4 million NASF) was at Level 3 (i.e., acceptable for 
work with indigenous or exotic agents with a potential 
for respiratory transmission, and which may cause serious 
and potentially lethal infection). No research-performing 
academic institution had S&E research space at Level 4 
(i.e., acceptable for work with biological agents that may 
cause the transmission of a potentially lethal disease for 
which there is no readily available cure) (table 8-3). 



Table 8-2. Amount and distribution of animal housing space and laboratory 



animal space by institution type: 1998 



Institution type 


Animal housing space 


Animal laboratory s 


pace 


NASF 
pn millions] 


Percentage 
of total 
animal 
research 
NASF 


Percentage 
of total 
S&E 
research 
space 1 


NASF 
pn millions] 


Percentage 
of total 
animal 
research 
NASF 


Percentage 
of total 
S&E 
research 
space 2 


Total 


8.6 


72 


6.0 


3.3 


28 


2.3 


Doctorate-granting 


8.1 


72 


6.0 


3.1 


28 


2.3 


Top 100 in research expenditures 


6.1 


72 


6.0 


2.4 


28 


. 2.4 


Other 


2.0 


75 


5.8 


0.7 


27 


2.1 


Nondoctorate-granting 


0.4 


73 


6.2 


0.2 


30 


2.6 



1 These percentages were derived by dividing animal housing space by total S&E research space (table 1-1). 
2 These percentages were derived by dividing animal laboratory space by total S&E research space (table 1-1). 



KEY: NASF = net assignable square feet. 

S&E = science and engineering. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 
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Table 8-3. Percentage of animal research space at each 
animal biological safety level by institution type: 1998 



Animal biological safety level 



Institution type 


Level I 1 


Level 2 2 


Level 3 3 


Level 4 4 


Total 


75 


23 


3 


0 


Doctorate-granting 

Top 100 in research 


74 


24 


3 


0 


expenditures 


72 


25 


3 


0 


Other 


80 


18 


2 


0 


Nondoctorate-granting 


93 


7 


0 


0 



1 Acceptable for work with microorganisms not known to cause disease 
in healthy humans. 

2 Acceptable for work with moderate-risk agents present in the 
community and associated with human disease of varying severity. 

3 Acceptable for work with indigenous or exotic agents with a potential for 
respiratory transmission, and which may cause serious and potentially 
lethal infection. 

4 Acceptable for work with biological agents that may cause the 
transmission of a potentially lethal disease for which there is no readily 
available cure. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



The doctorate-granting institutions had a greater 
amount of animal research space at the higher biosafety 
levels, Levels 2 and 3 (27 percent or 3 million NASF), 
than the nondoctorate-granting institutions (7 percent or 
42,000 NASF). In fact, the nondoctorate-granting 
institutions had no animal research space at Level 3 and 
less than 10 percent at Level 2. 

Amount of Animal Research Space 
Scheduled for Construction and 
Repair/Renovation 

The research-performing institutions are scheduled 
to start construction on 492 thousand NASF of animal 
research space in 1998 and 1999. This is 3 percent of all 
S&E construction scheduled to start in 1998 and 1999 
(14.6 million NASF) (Appendix table E3-2) and is 
24 percent or 153 thousand NASF less new animal 
research space than was scheduled to be constructed in 
1996 and 1997 32 (645 thousand NASF) (table 8-4): 



Table 8-4. Amount of laboratory animal space scheduled for 
construction and repair/renovation: 1998-99 


Institution type 


Construction 


Repair/renovation 




NASF in thousands 


Total 


492 


303 


Doctorate-granting 


440 


292 


Top 100 in research 
expenditures 


329 


193 


Other 


112 


99 


Nondoctorate-granting... . 


52 


12 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources 
Studies, 1998 Survey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 

• The top 100 institutions account for 67 percent 
(329 thousand NASF) of the animal facilities 
construction scheduled to begin in 1998 and 
1999; 

• The other doctorate-granting institutions account 
for 23 percent (112 thousand NASF) of the 
animal facilities construction scheduled to begin 
in 1998 and 1999; and 

• The nondoctorate-granting institutions account 
for 1 1 percent (52 thousand NASF) of the animal 
facilities construction scheduled to begin in 1998 
and 1999. 

The research-performing institutions are scheduled 
to begin repair/renovation projects that will affect 
303 thousand NASF of animal research space in 1998 
and 1999. This is less than 2 percent of all S&E repair/ 
renovation projects scheduled to start in 1998 and 1999 
(15.6 million NASF) (Appendix table E4-2) and is 
43 percent or 229 thousand NASF less animal research 
space than was scheduled to be affected by new repair/ 
renovation projects begun in 1996 and 1997 33 
(532 thousand NASF): 

• The top 100 institutions account for 64 percent 
(193 thousand NASF) of the animal facilities 
repair/renovation projects scheduled to begin in 
1998 and 1999; 



32 These data come from National Science Foundation/Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-5. 








33 Ibid. 






• The other doctorate-granting institutions account 
for 32 percent (99 thousand NASF) of the animal 
facilities repair/renovation projects scheduled to 
begin in 1998 and 1999; and 

• The nondoctorate-granting institutions account 
for 4 percent (12 thousand NASF) of the animal 
facilities repair/renovation projects scheduled to 
begin in 1998 and 1999. 

These decreases in scheduled construction and 
scheduled repair/renovation of animal research space may 
be less a decline in facilities expansion and upgrading 
than a return to normal levels. It is possible that the 1996 
survey captured the tail end of an unusual amount of 
activity among institutions as they strove to bring their 
animal research facilities into conformance with stricter 
animal welfare regulations that were established between 
1989 and 1994 and which required institutions to upgrade 
their facilities. There has also been a movement to 
centralize animal research space such that animal research 
space is often shared by several departments instead of 
being dispersed throughout the institution. 34 

Funds Scheduled for the 
Construction and Repair/Renovation 
of Animal Research Space 

Overall, 35 of the research-performing institutions 
(5.3 percent of all research performing institutions) are 
scheduled to start construction on animal research 
facilities in 1998 and 1999, and 56 of the research- 
performing institutions (10.2 percent of those with animal 
research facilities) are scheduled to start repair/renovation 
projects. The distribution of these scheduled projects 
among institution types is as follows: 

• Among the top 100 institutions, 21 institutions 
had scheduled construction projects and 34 insti- 
tutions had scheduled repair/renovation projects; 

• Among the other doctorate-granting institutions, 
9 institutions had scheduled construction proj- 
ects and 16 institutions had scheduled repair/ 
renovation projects; and 

• Among nondoctorate-granting institutions, 5 
institutions had scheduled construction proj- 
ects and 6 institutions had scheduled repair/ 
renovation projects (table 8-5). 



34 This information was provided by Barbara Rick, Executive 
Director, National Association for Biomedical Research. 



Although fewer institutions were scheduled to start 
animal research facilities construction projects in 1998 
and 1999 than were scheduled to start repair/renovation 
projects, they were scheduled to commit more than three 
times as many funds to construction projects ($1 62. 1 mil- 
lion) as they were scheduled to commit to repair/ 
renovation projects ($45.1 million). 

The amount of funds scheduled to be committed to 
the construction of new animal facilities in 1998 and 1999 
($ 1 62. 1 million) was not substantially different from the 
amount of funds that were scheduled to be committed to 
the construction of new animal facilities in 1996 and 1997 
($164. 1 million). 35 These funds represented 4 percent of 
total funds committed to all new S&E construction 
scheduled to begin in 1998 and 1999 ($3,949 million) 
(see tables 3-4 and 8-5): 

• The top 1 00 institutions accounted for 7 3 percent 
($119.1 million) of all funds scheduled to be 
committed to new animal facilities construction 
projects; 

• The other doctorate-granting institutions 
accounted for 15 percent ($24.3 million) of all 
funds scheduled to be committed to new animal 
facilities construction projects; and 

• The nondoctorate-granting institutions accounted 
for 11 percent ($18.6 million) of all funds 
scheduled to be committed to new animal facil- 
ities construction projects. 

The amount of funds scheduled to be committed to 
new animal facilities repair/renovation projects in 1998 
and 1999 ($45.1 million) was considerably less (46 per- 
cent or $38.2 million) than was scheduled to be committed 
to new animal facilities repair/renovation projects in 1996 
and 1997 ($83.3 million). 36 These funds represented 
3 percent of the total funds committed to all new S&E 
repair/renovation projects scheduled to begin in 1998 and 
1999 ($1,580 million) (see table 4-4): 



35 These data come from National Science Foundation/ Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-4. 
These values have not been adjusted for inflation because they were 
scheduled for the 1996 and 1997 fiscal years. 

34 These data come from National Science Foundation/Division 
of Science Resources Studies, Scientific and Engineering Research 
Facilities at Colleges and Universities: 1996, NSF 96-326, table 9-4. 



T able 8-5. Number and percentage of institutions and the amount of funds scheduled for the 
construction and repair/renovation of laboratory animal facilities: 1998-99 





Scheduled construction 


Scheduled repair/renovation 


Institution type 


Number 

of 

institutions 


Percentage 

of 

institutions 1 


Cost 

[In millions 
of dollars] 


Number 

of 

institutions 


Percentage 

of 

institutions 2 


Cost 

[In millions 
of dollars] 


Total 


35 


5.3 


162.1 


56 


10.2 


45.1 


Doctorate-granting 

Top 100 in research 


30 


8.1 


143.4 


50 


15.3 


43.2 


expenditures 


21 


21.0 


119.1 


34 


35.1 


34.9 


Other 


9 


3.4 


24.3 


16 


6.9 


8.3 


Nondoctorate-granting 


5 


1.7 


18.6 


6 


2.7 


1.9 



1 Percentages are based on all institutions (see table 1-1 for the number of institutions in each category). 

2 Percentages are based on those institutions with animal research space (see table 8-1 for the number of institutions in each 
category). 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1 998 Surrey of Scientific and Engineering 
Research Facilities at Colleges and Universities. 



• The top 1 00 institutions accounted for 77 percent 
(S34.9 million) of all funds scheduled to be 
committed to animal facilities repair/renovation 
projects; 

• The other doctorate-granting institutions 
accounted for 18 percent ($8.3 million) of all 
funds scheduled to be committed to animal 
facilities repair/renovation projects; and 



• The nondoctorate-granting institutions accounted 

for 4 percent ($1.9 million) of all funds scheduled 
to be committed to animal facilities repair/ 
renovation projects. 
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Chapter 9 — Biomedical Research Facilities 



Highlights 

• In 1998, the Nation’s 908 biomedical research- 
performing institutions had 73.3 million net 
assignable square feet of biomedical research 
space. Slightly more than half of all the bio- 
medical research space (53 percent or 38.9 mil- 
lion NASF) was in the biological sciences; the 
other 47 percent or 34.4 million NASF was in 
the medical sciences (table 9-1). 

• Overall, 65 percent of institutions with research 
space in the biological sciences and 52 percent 
of institutions with research space in the medical 
sciences reported that the amount of biomedical 
research space they had was inadequate to meet 
their current research commitments (table 9-2). 

• In fiscal years 1996 and 1997, 172 biomedical 
research-performing institutions started con- 
struction on 7.4 million NASF of biomedical 
research space. They committed $2.2 billion to 
new construction projects costing over $100,000 
(table 9-3). 

• In fiscal years 1996 and 1997, 379 biomedical 
research-performing institutions started repair/ 
renovation projects on 9.0 million NASF of 
biomedical research space. They committed 
$770 million to new repair/renovation projects 
costing over $ 1 00,000 (table 9-4). 

• In 1998, biomedical research-performing insti- 
tutions reported $5.6 billion in combined capital 
projects (construction and repair renovation) 
that had to be deferred because of insufficient 
funds. Construction projects account for 64 per- 
cent ($3.6 billion) of the total deferred capital 
project costs (both included and not included in 
an institutional plan) (table 9-7). 

Introduction 

Biomedical research facilities are a critical compo- 
nent of the Nation’s science and engineering research 
system. Consequently, NSF and the National Institutes 
of Health (NIH) have collected data on the amount, 
quality, and condition of research space in the biological 



and medical sciences in the Nation’s biomedical research- 
performing institutions since the inception of the Facilities 
survey in 1986. These research facilities are not only 
located at academic institutions, but also in research 
hospitals and nonprofit research organizations. 

This chapter looks at the top 50 academic institutions 
in science and engineering research expenditures instead 
of the top 100. In addition, because of their importance in 
producing black biomedical researchers and physicians, 
the 29 original HBCUs are pulled out for separate analysis. 

Colleges and universities with an affiliated medical 
school are counted as both a college or university and as 
a medical school in all tables reporting the number of 
institutions. Their biological and medical science research 
space — existing, needed, constructed, deferred, and 
repaired/renovated — and the associated expenditures are 
divided between the college or university and the medical 
school categories depending on whether the research 
space or capital project was designated as inside or 
outside a medical school. That is, while the institution is 
counted twice, its research space and associated costs 
are not. 

Several tables present the survey results for the bio- 
logical and medical sciences separately. The “biological 
sciences” includes all institutions with research space 
inside or outside of medical schools. Similarly, “medical 
sciences” includes all institutions with research space 
inside or outside of medical schools. 

Findings 

Amount of Biomedical Research 
Space 

In 1998, the Nation’s 908 biomedical research- 
performing institutions had 73.3 million net assignable 
square feet of biomedical research space. This is 9 percent 
or 5.9 million NASF more than they had in 1996 and 
41 percent or 21.4 million NASF more than they had a 
decade ago (table 9-1). 

Slightly more than half of all the biomedical research 
space (53 percent or 38.9 million NASF) was in the 
biological sciences; the other 47 percent or 34.4 million 



Table 9-1. Amount of biomedical research space by institution type and field: 1988-98 







Academic institutions 








1 All institutions 




Colleges/universities 










Field 


Indicator 


Top 50 


Other 

doctorate- 

granting 


Non- 

doctorate- 

granting 


Medical 

schools 3 


Research 

organiza- 

tions 


Hospitals 


Total 


Biological 

sciences 


Medical 

sciences 


Number of biomedical institutions, 
1998 1 


49 2 


273 


246 


145 


171 


125 


908 


752 


503 


Amount of research space 
[NASF in millions] 

1988 


10.2 


10.0 


1.1 


21.9 


4.4 


4.2 


51.9 


28.2 


23.7 


1990 


10.4 


10.9 


1.3 


23.3 


4.8 


4.5 


55.2 


31.0 


24.3 


1992 


10.7 


11.3 


1.6 


26.8 


5.1 


4.6 


59.7 


32.4 


27.3 


1994 


10.9 


10.6 


1.0 


27.7 


6.4 


5.4 


62.5 


34.1 


28.4 


1996 


12.2 


12.1 


1.7 


28.5 


6.6 


6.2 


67.4 


35.9 


31.5 


1998 


12.9 


11.6 


1.9 


29.8 


9.5 


7.6 


73.3 


38.9 


34.4 



1 The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a 
medical school. In grand totals, medical schools are counted as separate institutions only if they are not affiliated with a college or university. 

2 Among the top 50 research-performing institutions, one is a medical school and is included in the count for medical schools. 

3 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were not an 
explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe. 

KEY: NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



NASF was in the medical sciences. The amount of 
research space in each field grew by 10.7 million NASF 
over the decade, with the biological sciences experiencing 
a 3 8-percent increase in research space (from 28.2 million 
to 38.9 million NASF) and the medical sciences exper- 
iencing a 45-percent increase (from 23.7 million to 
34.4 million NASF). 

More than three quarters of all the biomedical research 
space (77 percent or 56.2 million NASF) was located in 
academic institutions. Slightly more than half of this space 
(29.8 million NASF) was located in medical schools, with 
the remaining 26.4 million NASF located in research- 
performing colleges and universities. Nonprofit research 
organizations accounted for 1 3 percent (9.5 million NASF) 
of all biomedical research space, while research hospitals 
accounted for 10 percent (7.6 million NASF). 

Between 1988 and 1998, every type of institution, 
except research hospitals, experienced an appreciable 
increase in biomedical research space: 



• At the top 50 institutions, the amount ofbiomedical 
research space increased by 26 percent (from 
10.2 million to 12.9 million NASF); 

• At other doctorate-granting institutions, the 
amount ofbiomedical research space increased 
by 16 percent (from 10.0 million to 1 1.6 million 
NASF); 

• At nondoctorate-granting institutions, the amount 
ofbiomedical research space increased by 73 per- 
cent (from 1.1 million to 1.9 million NASF); 

• At medical schools, the amount of biomedical 
research space increased by 36 percent (from 
21.9 million to 29.8 million NASF); and 

• At nonprofit research organizations, the amount 
of biomedical research space increased by 
116 percent (from 4.4 million to 9.5 million 
NASF). 



0 




•I'., 



92 



100 




Adequacy of the Amount of 
Biomedical Research Space and Its 
Condition 

Overall, 65 percent of institutions with research space 
in the biological sciences and 52 percent of institutions 
with research space in the medical sciences reported that 
the amount of biomedical research space they had was 
inadequate to meet their current research commitments: 

• Among colleges and universities, 64 percent 
rated their biological sciences research space as 
inadequate, while 54 percent rated their medical 
sciences research space as inadequate; 

• Among medical schools, 70 percent rated their 
biological sciences research space as inadequate, 
while 67 percent rated their medical sciences 
research space as inadequate; 

• Among nonprofit research organizations, 73 per- 
cent rated their biological sciences research space 
as inadequate, while 27 percent rated their medi- 
cal sciences research space as inadequate; and 

• Among research hosp'itals, 26 percent rated their 
biological sciences research space as inadequate, 
while 52 percent rated their medical sciences 
research space as inadequate (table 9-2). 

The percentage of institutions with biomedical 
research space reporting inadequate amounts of research 
space in the biological sciences increased between 1996 
and 1998 from 47 to 65 percent of institutions. During 
this time period, the percentage of institutions reporting 
inadequate amounts of research space in the biological 
sciences increased at three types of institutions: colleges 
and universities, medical schools, and nonprofit research 
organizations. By contrast, the percentage of institutions 
reporting inadequate amounts of research space in the 
medical sciences remained essentially the same between 
1996 (51 percent) and 1998 (52 percent). 

Overall, the institutions reported that they needed an 
additional 9.0 million NASF of research space in the 
biological sciences or 23 percent more than they had in 
order to meet their research commitments. At the same 
time, they reported that they needed an additional 
7.1 million NASF of research space in the medical 
sciences or 21 percent more than they had: 



• Colleges and universities reported needing 
25 percent more research space in the biological 
sciences (4.8 million NASF) and 27 percent more 
research space in the medical sciences (1.9 mil- 
lion NASF); 

• Medical schools reported needing 21 percent 
more research space in the biological sciences 
(2.5 million NASF) and 22 percent more research 
space in the medical sciences (4.0 million NASF); 

• Nonprofit research organizations reported need- 
ing 22 percent more research space in the biolog- 
ical sciences (1.4 million NASF) and 1 8 percent 
more research space in the medical sciences 
(0.6 million NASF); and 

• Research hospitals reported needing 19 percent 
more research space in the biological sciences 
(0.3 million NASF) and 10 percent more research 
space in the medical sciences (0.6 million NASF). 

Less than half (48 percent or 18.7 million NASF) of 
research space in the biological sciences was rated as 
“suitable for the most scientifically competitive research,” 
and less than half (43 percent or 14.8 million NASF) of 
research space in the medical sciences was rated this way. 
The percentage of the different types of institutions rating 
their research space as being in the highest quality con- 
dition is as follows (see table E9-1 for total NASF by 
field by institution type): 

• Colleges and universities rated 40 percent 
(7.6 million NASF) of research space in the 
biological sciences and 32 percent (2.2 million 
NASF) of research space in the medical sciences 
as suitable for the most scientifically sophisti- 
cated research; 

• Medical schools rated 49 percent (5.9 million 
NASF) of research space in the biological 
sciences and 44 percent (7.7 million NASF) of 
research space in the medical sciences as being 
in this condition; 

• Nonprofit research organizations rated 67 percent 
(4.3 million NASF) of research space in the 
biological sciences and 65 percent (2. 1 million 
NASF) of research space in the medical sciences 
as being in this condition; 
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Table 9-2. Adequacy of the amount of biomedical research space and its condition by institution type and field: 1988-98 





Biological sciences 


Medical sciences 


Total 


Academic institutions 


Research 

organi- 

zations 


Hospitals 


Total 


Academic institutions 


Research 

organi- 

zations 


Hospitals 


Colleges/ 

universities 


Medical 

schools 1 


Colleges/ 

universities 


Medical 

schools 2 


Number of biomedical 
institutions with existing 
or nonexistent but needed 
research space, 1998 1 


764 


569 


127 


98 


44 


521 


269 


127 


98 


92 



Adequacy of current amount of research space [percentage of institutions reporting current space inadequate] 



1988 


45 


46 


49 


37 


43 


41 


40 


47 


23 


44 


1990 


41 


43 


54 


14 


30 


44 


47 


59 


9 


39 


1992 


32 


37 


36 


13 


8 


31 


36 


42 


14 


22 


1994 


32 


43 


43 


13 


30 


41 


43 


49 


29 


42 


1996 


47 


53 


46 


32 


14 


51 


57 


66 


26 


32 


1998 


65 


64 


70 


73 


26 


52 


54 


67 


27 


52 



Amount of research space needed [NASF in millions] 



Total research space 

Additional research 

space needed 

Percentage of current 
research space 
needed 


38.9 

9.0 

23 


19.4 

4.8 

25 


11.6 

2.5 

21 


6.4 

1.4 

22 


1.5 

0.3 

19 


ro £ 

— »> -p*. 


7.0 

1.9 

27 


18.1 

4.0 

22 


3.2 

0.6 

18 


6.1 

0.6 

10 


Condition of existing research space 


percentage of research space] 


Suitable for use in the 






















most competitive 






















scientific research 


48 


40 


49 


67 


56 


43 


32 


44 


65 


44 


Effective for most uses 






















but not the most 






















sophisticated 


31 


36 


35 


15 


25 


34 


43 


31 


28 


37 


Requires major renovation 




















- 


to be used effectively..., 


17 


20 


14 


14 


17 


18 


21 


20 


6 


14 


Requires replacement 


4 


5 


2 


4 


2 


5 


4 


6 


1 


5 



1 The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university and a 
medical school. In grand totals, medical schools are counted as separate institutions onfy if they are not affiliated with a college or university. 

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were not an 
explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe. 

KEY: NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



Research hospitals rated 56 percent (0.8 million 
NASF) of research space in the biological 
sciences and 44 percent (2.7 million NASF) of 
research space in the medical sciences as being 
in this condition. By contrast, 21 percent 
(8.2 million NASF) of research space in the 
biological sciences was rated as needing major 
renovation or replacement, while 23 percent 
(7.9 million NASF) of research space in the 



medical sciences was rated as being in this 
condition (see table E9-1 for total NASF by field 
by institution); 

• Colleges and universities rated 25 percent 
(4.8 million NASF) of research space in the 
biological sciences and 25 percent (1.8 million 
NASF) of research space in the medical sciences 
as needing major renovation or replacement; 
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• Medical schools rated 16 percent (1.9 million 
NASF) of research space in the biological sci- 
ences and 26 percent (4.7 million NASF) of 
research space in the medical sciences as being 
in this condition; 

• Nonprofit research organizations rated 1 8 percent 
(1.2 million NASF) of research space in the 
biological sciences and 7 percent (0.2 million 
NASF) of research space in the medical sciences 
as being in this condition; and 

• Research hospitals rated 1 9 percent (0.3 million 
NASF) of research space in the biological 
sciences and 19 percent (1.2 million NASF) of 
research space in the medical sciences as being 
in this condition. 

Construction of Biomedical 
Research Space 

In fiscal years 1996 and 1997, 172 biomedical 
research-performing institutions started construction on 
7.4 million NASF of research space. During this time 
period, 1 16 institutions started construction on 3.5 million 
NASF of research space in the biological sciences, while 
81 institutions started construction on 3.9 million NASF 
of research space in the medical sciences (table 9-3). 
Construction projects were started at the different types 
of biomedical research-performing institutions as follows: 

• Among colleges and universities, 89 institutions 
started construction on 1.9 million NASF of 
biomedical research space; 

• Among medical schools, 47 institutions started 
construction on 3 .4 million NASF of biomedical 
research space; 

• Among nonprofit research organizations, 
40 institutions started construction on 1 .7 million 
NASF of biomedical research space; and 

• Among research hospitals, 4 institutions started 
construction on 0.4 million NASF of biomedical 
research space. 

Between 1994-95 and 1996-97, the amount of 
biomedical research space under construction increased 
by 74 percent or 3.1 million NASF (from 4.3 million to 
7.4 million NASF). During this time period, the medical 
sciences experienced an appreciable increase of 76 per- 
cent (1.7 million NASF) of research space under con- 
struction (from 2.2 million to 3.9 million NASF). Among 



the different institution types, colleges and universities and 
medical schools experienced a substantial increase in 
biomedical research space under construction: 

• At colleges and universities, the amount of 
biomedical research space under construction 
increased by 38 percent or 0.5 million NASF 
(from 1.4 million to 1.9 million NASF); and 

• At medical schools, the amount of biomedical 
research space under construction increased by 
48 percent or 1 . 1 million NASF (from 2.3 million 
to 3.4 million NASF). 

In fiscal years 1998 and 1999, 203 biomedical 
research-performing institutions were scheduled to start 
construction on 10.7 million NASF of biomedical 
research space. During this time period, 155 institutions 
were scheduled to start construction on 7.4 million NASF 
of research space in the biological sciences, while 80 
institutions were scheduled to start construction on 
3.3 million NASF of research space in the medical 
sciences. 

Construction projects were scheduled to start at the 
different types of biomedical research-performing 
institutions as follows: 

• Among colleges and universities, 87 institutions 
were scheduled to begin construction on 3.3 mil- 
lion NASF of biomedical research space; 

• Among medical schools, 45 institutions were 
scheduled to begin construction on 4.3 million 
NASF of biomedical research space; 

• Among nonprofit research organizations, 64 
institutions were scheduled to begin construc- 
tion on 2.4 million NASF of biomedical research 
space; and 

• Among hospitals, 23 institutions were scheduled 
to being construction on 0.7 million NASF of 
biomedical research space. 

In fiscal years 1996 and 1997, biomedical research- 
performing institutions committed $2.2 billion to new 
construction projects costing over $100,000, an increase 
of 40 percent or $634 million over 1994—95 levels. 
Slightly more than half of these funds (53 percent or 
$1.2 billion) were committed to construction projects in 
the medical sciences, the remaining 47 percent or 
$1.0 billion were committed to construction projects in 
the biological sciences. 



Table 9-3. Trends in the number of institutions starting biomedical research space construction 
projects costing more than $100,000, the amount of space constructed, and the cost of 
construction, by institution type, field, and fiscal year of project start: 1988-98 


Fiscal Years 


Institution type 


All institutions 


Academic 


institutions 


Research 

organizations 


Hospitals 


Total 


1 Field 


Colleges/ 

universities 


Medical 

schools 2 


Biological 

sciences 


Medical 

sciences 


Number of inslilulions starting construction 1 


1988-89 


94 


46 


18 


10 


158 


— 


_ 


1990-91 


82 


78 


11 


9 


150 


_ 


_ 


1992-93... 


63 


54 


13 


16 


151 


_ 


_ 


1994-95 


50 


34 


11 


22 


109 


_ 


_ 


1996-97 


89 


47 


40 


4 


172 


116 


81 


1998-99 (scheduled) 


87 


45 


64 


23 


203 


155 


80 


Amount of new research space under construction [NASF in thousands] 


1988-89 


1,855 


2,660 


245 


1,057 


5,817 


2,853 


2,982 


1990-91 


2,431 


3,714 


547 


490 


7,183 


3,114 


4,069 


1992-93 


1,838 


4,175 


483 j 


513 


7,010 


2,686 


4,324 


1994-95 


1,416 


2,272 


239 


333 


4,261 


2,048 


2,213 


1996-97 


1,949 


3,353 


1,742 


354 


7,398 


3,496 


3,903 


1998-99 (scheduled) 


3,312 


4,340 


2,386 


678 


10,715 


7,382 


3,333 


Cost of new construction projects costing over $100,000 [in millions of constant 1997 dollars] 




1988-89 


559 


945 


94 


250 


1,849 


849 


1,000 


1990-91 


715 


1,231 


140 


193 


2,280 


1,090 


1,189 


1992-93 


516 


1,347 


206 


301 


2,367 


909 


1,459 


1994-95 


537 


792 


71 


205 


1,605 


879 


726 


1996-97 


663 


963 


450 


163 


2,239 


1,042 


1,197 


1998-99 (scheduled) 


1,018 


1,210 


707 


289 


3,224 


2,094 


1,130 



1 The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university 
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they 
are not part of larger universities. 



2 

The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools 
were not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the 
universe. 

KEY: - = data unavailable. 

NASF = net assignable square feet. 

NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the 

Bureau of Census' Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 



Among the different institution types, only medical 
schools committed substantially more funds to new 
construction projects in 1996 and 1997 ($963 million) 
than they did in fiscal years 1994 and 1995 ($792 million). 
However, the amount of funds they committed to new 
construction projects in fiscal years 1996 and 1997 is 
not substantially different than the amount of funds they 
committed to these types of projects a decade ago 
($945 million). 



In fiscal years 1998 and 1999, biomedical research- 
performing institutions were scheduled to commit $3.2 bil- 
lion to new construction projects costing over $100,000. 
This is an increase of 44 percent or $985 million over 
1996-97 levels. 

Among the different institution types, only colleges 
and universities are scheduled to commit substantially 
more funds to new construction projects in fiscal years 
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1998 and 1999 ($1.0 billion) than they did in fiscal years 
1996 and 1997 ($663 million). This is an increase of 
54 percent or $355 million. 

Repair/Renovation of Biomedical 
Research Space 

In fiscal years 1996 and 1997, 379 biomedical 
research-performing institutions started repair/renovation 
projects on 9.0 million NASF of biomedical research 
space (table 9-4). This represents 21 percent more space 
under repair/renovation than under construction (see table 
9-3). During this time period, 282 institutions began 
repair/renovation projects on 5.5 million NASF of 
research space in the biological sciences, while 172 
institutions began repair/renovation projects on 3.5 mil- 
lion NASF of research space in the medical sciences. 

Between 1994-95 and 1996-97, the amount of bio- 
medical research space repaired or renovated increased 
by 26 percent or 1.8 million NASF (from 7.1 million to 
9.0 million NASF). During this time period, the biological 
sciences experienced an appreciable increase of 94 per- 
cent (2.7 million NASF) of research space under repair/ 
renovation. Among the different institution types, only 
colleges and universities experienced a substantial 
increase in the amount of new repair/renovation projects 
between 1994-95 and 1996-97. The amount of bio- 
medical research space repaired or renovated at colleges 
and universities increased by 36 percent or 0.8 million 
NASF (from 2.4 million to 3.2 million NASF). 

In fiscal years 1998 and 1999, 251 biomedical 
research-performing institutions were scheduled to begin 
repair/renovation projects on 7.7 million NASF of bio- 
medical research space. During this time period, 174 
institutions were scheduled to start repair/renovation 
projects on 4.5 million NASF of research space in the 
biological sciences, while 130 institutions were scheduled 
to start repair/renovation projects on 3.2 million NASF of 
research space in the medical sciences. 

In fiscal years 1996 and 1997, biomedical research- 
performing institutions committed $770 million to new 
repair/renovation projects costing over $100,000. This 
was 66 percent or $1.5 billion less than they committed 
to new construction projects in 1996 and 1997 (see 
table 9-3). Slightly more than half of these funds (54 per- 
cent or $4 1 5 million) were committed to repair/renovation 
projects in the biological sciences, while the remaining 46 
percent or $355 million were committed to repair/ 
renovation projects in the medical sciences. 

0 



Overall, the amount of funds scheduled to be com- 
mitted to new repair/renovation projects in 1 998 and 1 999 
was not substantially different from the amount of funds 
they committed to these types of projects in 1996 and 
1997. 

In fiscal years 1998 and 1999, biomedical research- 
performing institutions were scheduled to commit 
$83 1 million to new repair/renovation projects. This was 
74 percent less than they were scheduled to commit to 
new construction projects (see table 9-3). Slightly more 
than half of these funds (5 1 percent or $424 million) were 
scheduled to be committed to repair/renovation projects 
in the biological sciences, the remaining 49 percent 
($407 million) were scheduled to be committed to repair/ 
renovation projects in the medical sciences. 

Sources of Funds for the 
Construction of Research Facilities 
at Biomedical Research-Performing 
Institutions 

In fiscal years 1996 and 1997, State and local 
governments and debt financing each provided 27 percent 
of funds for all new science and engineering construction 
projects costing over $100,000 at biomedical research- 
performing institutions. 37 Institutional funds and private 
donations were the source for 19 and 18 percent, respec- 
tively, of funds for new construction projects, while the 
Federal Government contributed 8 percent of all con- 
struction funds (see table 9-5). 

The largest source(s) of funds for new science and 
engineering construction projects at the different types 
of institutions was as follows: 

• Colleges and universities derived the majority 
of their science and engineering construction 
funds from two sources — 37 percent from State 
and local governments and 21 percent of from 
debt financing; 

• Medical schools derived the majority of their 
construction funds from three sources — 28 per- 
cent from institutional funds, 26 percent from 
State and local governments, and 22 percent from 
private donations; 



37 Sources of funds were not reported by field. Consequently, 
the distribution of construction funds across the various sources is 
for the biomedical fields and all other science and engineering fields 
(see Chapter 5). 



97 



Table 9-4. Trends in the number of institutions starting biomedical research facilities repair/renovation projects 
costing more than $100,000, the amount of space affected, and the cost of repair/renovation, 
by institution type, field, and fiscal year of project start: 1988-98 



Institution type 


Hospitals 


All institutions 


Academic 


institutions 


Research 

organizations 


Total 


Field 


Colleges/ 

universities 


Medical 

schools' 1 


Biological 

sciences 


Medical 

sciences 



Number of institutions starting repair/renovation projects 1 



1988-89 


132 


76 


34 


39 


241 


- 


- 


1990-91 


118 


109 


45 


34 


255 


- 


- 


1992-93 


121 


89 


30 


34 


228 


- 


- 


1994-95 


126 


86 


36 


28 


231 


- 


- 


1996-97 


199 


92 


76 


49 


379 


282 


172 


1998-99 (scheduled) 


162 


62 


28 


22 


251 


174 


130 



Repair/renovation of research space [NASF in thousands] 



1988-89 


2,910 


2,856 


355 


333 


6,454 


3,854 


2,600 


1990-91 


1,682 


2,745 


516 


543 


5,486 


2,874 


2,612 


1992-93 


1,588 


2,542 


268 


770 


5,168 


2,848 


2,320 


1994-95 


2,366 


3,880 


345 


540 


7,131 


2,836 


4,295 


1996-97 


3,207 


3,703 


1,683 


376 


8,969 


5,498 


3,471 


1998-99 (scheduled) 


4,332 


2,759 


215 


397 


7,702 


4,523 


3,180 



Cost of repair/renovation projects costing over $100,000 [in millions of constant 1997 dollars] 



1988-89 


228 


292 


37 


92 


649 


337 


419 


1990-91 


224 


344 


36 


60 


’ 664 


349 


313 


1992-93 


156 


399 


43 


151 


749 


409 


340 


1994-95 


196 


345 


33 


137 


711 


324 


387 


1996-97 


277 


360 


81 


52 


770 


415 


355 


1998-99 (scheduled) 


357 


376 


48 


50 


831 


424 


407 



1 The number of institutions across institution types does not sum to grand totals because many institutions contain both a college/university 
(exclusive of a medical school) and a medical school. In grand totals, medical schools are counted as separate institutions only if they are 
not part of larger universities. 

2 The number of medical schools is based on the sum of the weights of institutions with medical school research space. Medical schools were 
not an explicit strata in the sampling scheme. Thus, this number may not reflect the actual number of medical schools in the universe. 

KEY: - = data unavailable. 

NASF = net assignable square feet 

NOTE: Components may not add to totals due to rounding. Current dollars have been adjusted to constant 1997 dollars using the Bureau of 

Census’ Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



• Nonprofit research organizations derived the 
majority of their construction funds from two 
sources — 49 percent from debt financing and 
23 percent from State and local governments; and 

• Research hospitals derived the majority of their 
construction funds from one source — 91 percent 
from debt financing. 



Sources of Funds for the Repair/ 
Renovation of Research Facilities at 
Biomedical Research-Performing 
Institutions 

In fiscal years 1996 and 1997, institutional funds were 
the largest source of funds (50 percent) for new science 
and engineering repair/renovation projects costing over 
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Table 9-5. Source of funds for the construction of research facilities at institutions with 
biomedical research space by year of project start and institution type: 1990-97 






Institution type 


Source of funds and 
year of project start 


All biomedical 
institutions 


Colleges and 
universities 


Medical 

schools 


Research 
i organizations 


Hospitals 


Dollar contribution [in millions of constant 1997 dollars] 


1990-91 


2,280 


715 


1,231 


140 


193 


1992-93 


2,367 


516 


1,347 


206 


301 


1994-95 


1,605 


537 


792 


71 


205 


1996-97 


2,239 


663 


963 


450 


163 


Relative contribution [percentage of total cost 


1 


Federal Government: 
1990-91 


13 


19 


11 


15 


0 


1992-93 


13 


14 


19 


7 


1 


1994-95 


5 


4 


6 


0 


0 


1996-97 


8 


11 


7 


2 


0 


State and local 
governments: 

1990-91 


21 


29 


22 


2 


0 


1992-93 


24 


26 


38 


0 


6 


1994-95 


35 


49 


22 


0 


0 


1996-97 


27 


37 


26 


23 


0 


Private donations: 
1990-91 


18 


10 


18 


12 


46 


1992-93 


13 


12 


7 


22 


16 


1994-95 


11 


9 


13 


4 


17 


1996-97 


18 


16 


22 


19 


4 


Debt financing:* 

1990-91 


28 


30 


28 


46 


0 


1992-93 


31 


23 


29 


56 


43 


1994-95 j 


30 


26 


36 


49 


61 


1996-97 ' 


27 


21 


16 


49 


91 


Institutional funds: 
1990-91 


19 


8 


20 


25 


54 


1992-93 


16 1 


21 


7 | 


15 


7 


1994-95 


18 ! 


11 


22 


47 


22 


1996-97 


19 


14 


28 


7 


5 


Other 

1990-91 


1 


4 


1 


0 


0 


1992-93 


3 


4 


0 


0 


27 


1994-95 


0 


1 


0 


0 


0 


1996-97 


1 


0 


1 


0 


0 



* Category includes tax-exempt bonds and other debt financing as reported in the questionnaire. 



NOTES: Components may not add to totals due to rounding. Sources of funds information is not collected by 
field. Thus, the percentage of funds from each source is based on all S&E expenditures not just 
expenditures in biomedical fields. Findings are limited to projects with estimated total costs at 
completion of $100,000 or more for research space. Current dollars have been adjusted to constant 
1997 dollars using the Bureau of Census’ Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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$100,000 at biomedical research-performing institutions. 38 
State and local governments were the second largest 
source of funds (22 percent). Private donations and debt 
financing each accounted for 9 percent of funds for new 
repair/renovation projects, while the Federal Government 
contributed 8 percent of all repair/renovation funds 
(table 9-6). 

The largest source(s) of funds for new science and 
engineering repair/renovation projects at the different 
types of institutions was as follows: 

• Colleges and universities derived the majority 
of their science and engineering repair/renova- 
tion funds from two sources — 45 percent from 
institutional funds and 26 percent from State and 
local governments; 

• Medical schools derived the majority of their 
repair/renovation funds from two sources — 
56 percent from institutional funds and 1 9 per- 
cent from State and local governments; 

• Nonprofit research organizations derived the 
majority of their repair/renovation funds from 
two sources — 53 percent from institutional funds 
and 21 percent from private donations; and 

• Research hospitals derived the majority of their 
repair/renovation funds from one source — 
89 percent from institutional funds. 

Biomedical Research-Performing 
Institutions ’ Need for Research 
Facilities 

In 1 998, biomedical research-performing institutions 
reported $5.6 billion in combined capital projects 
(construction and repair renovation) that had to be 
deferred because of insufficient funds. Construction 
projects accounted for 64 percent ($3.6 billion) of the 
total deferred capital project costs (both included and 
not included in an institutional plan) (table 9-7). 

Academic institutions accounted for 82 percent 
($4.6 billion) of the total deferred costs, whereas non- 
profit research organizations accounted for 10 percent 
($587 million) and research hospitals account for 
7 percent ($419 million). 



38 Ibid. 



More than half (61 percent or $2.8 billion) of the 
deferred costs in academic institutions was at colleges 
and universities, while the remaining 39 percent or 
$1.8 billion was at medical schools. Among colleges and 
universities, the deferred need was distributed as follows: 

• The top 50 academic institutions accounted for 
$1.4 billion or 49 percent of the deferred need at 
colleges and universities; 

• Other doctorate-granting institutions accounted 
for $1.2 billion or 43 percent of the deferred need; 
and 

• Nondoctorate-granting institutions accounted for 
$0.2 billion or 9 percent of the deferred need. 

More than half of the total deferred capital project 
costs (56 percent or $3. 1 billion) were for projects in the 
biological sciences, while the remaining 44 percent or 
$2.5 billion in deferred costs were for projects in the 
medical sciences. Construction projects (both included 
and not included in an institutional plan) accounted for 
62 percent of the deferred costs in the biological sciences 
($1.9 billion) and 67 percent of the deferred costs in the 
medical sciences ($1.7 billion). 

Biomedical Research Facilities at 
Historically Black Colleges and 
Universities 

The Historically Black Colleges and Universities had 
1 .6 percent (2.34 million NASF) of all the science and 
engineering research space in the Nation’s research- 
performing institutions in 1998 (143.3 million NASF) 
and 1.2 percent (670 thousand NASF) of all the bio- 
medical sciences research space (56.2 million NASF). 
Overall, 73 percent (490 thousand NASF) of the HBCUs’ 
biomedical sciences research space was in the biological 
sciences, the other 28 percent (190 thousand NASF) was 
in the medical sciences. The HBCUs’ biomedical sci- 
ences research space was distributed unequally across 
institution types. More than half of the HBCUs’ bio- 
medical research space (60 percent or 400 thousand 
NASF) was located in colleges and universities, while 
the other 40 percent or 270 thousand NASF was located 
in medical schools (table 9-8). 

Overall, 71 percent of the HBCUs with existing or 
needed research space in the biomedical sciences reported 
that the amount of research space they had was inadequate 
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Table 9-6. Source of funds for the repair/renovation of research facilities at institutions with 
biomedical research space by year of project start and institution type: 1990-97 



Source of funds and 
year of project start 


All biomedical 
institutions 


Institution type 


Colleges and 
universities 


Medical 

schools 


Research 

organizations 


Hospitals 


Dollar contribution pn millions of constant 1997 dollars] 


1990-91 


664 


224 


344 


36 


60 


1992-93 


749 


156 


399 


43 


151 


1994-95 


711 


196 


345 


33 


137 


1996-97 


770 


277 


360 


81 


52 



Relative contribution [percentage of total cosl 



Federal Government: 












1990-91 


5 


4 


5 


19 


3 


1992-93 


5 


6 


7 


4 


2 


1994-95 


8 


8 


7 


2 


1 


1996-97 


8 


8 


6 


16 


1 


State and local 
governments: 












1990-91 


20 


33 


18 


0 


2 


1992-93 


20 


25 


26 


0 


2 


1994-95 


14 


15 


14 


7 


0 


1996-97 


22 


26 


19 


2 


0 


Private donations: 












1990-91 


14 


16 


15 


8 


6 


1992-93 


8 


10 


9 


15 


2 


1994-95 


15 


14 


11 


10 


32 


1996-97 


9 


9 


8 


21 


10 


Debt financing:* 












1990-91 


10 


2 


14 


16 


8 


1992-93 


15 


23 


7 


0 


32 


1994-95 


13 


14 


16 


28 


8 


1996-97 


9 


9 


10 


8 


0 


Institutional funds: 












1990-91 


51 


45 


48 


57 


81 


1992-93 


50 


35 


48 


81 


62 


1994-95 


46 


45 


51 


47 


39 


1996-97 


50 


45 


56 


53 


89 


Other 












1990-91 


0 


0 


0 


0 


0 


1992-93 


2 


1 


3 


0 


0 


1994-95 


3 


4 


0 


6 


21 


1996-97 


2 


2 


2 


0 


0 



* Category includes tax-exempt bonds and other debt financing as reported in the questionnaire. 



NOTES: Components may not add to totals due to rounding. Sources of funds information is not collected by 

field. Thus, the percentage of funds from each source is based on all S&E expenditures not just 
expenditures in biomedical fields. Findings are limited to projects with estimated total costs at 
completion of $100,000 or more for research space. Current dollars have been adjusted to constant 
1997 dollars using the Bureau of Census' Composite Fixed-Weighted Price Index for Construction. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and 
Engineering Research Facilities at Colleges and Universities. 
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Table 9-7. Estimated costs for deferred capital projects to construct or repair/renovate biomedical 
research facilities by institution type, type of project, and whether project was 
included in an institutional plan: 1998 




included in institutional plans 


Not included in institutional plans 








To repair/ 






To repair/ 








To construct 


renovate 




To construct 


renovate 








new 


existing 




new 


existing 








research 


research 




research 


research 






Institution type 


facilities 


facilities 


Subtotal 


facilities 


facilities 


Subtotal 


Total 




In millions of dollars 


Total 


2,680 


1,177 


3,857 


917 


836 


1,753 


5,610 


Academic institutions 


2,265 


1,067 


3,332 


493 


780 


1,272 


4,604 


Colleges/universities 


1,309 


634 


1,943 


344 


521 


865 


2,808 


Top 50 


605 


296 


901 


200 


261 


461 


1,362 


Other doctorate- 
















granting 


564 


246 


810 


140 


253 


393 


1,204 


Nondoctorate- 
















granting 


140 


92 


232 


4 


7 


11 


243 


Medical schools 


955 


434 


1,389 


149 


258 


407 


1,796 


Research organizations 


178 


78 


256 


314 


17 


331 


587 


Hospitals 


238 


32 


270 


110 


40 


150 


419 


Field 
















Biological sciences 


1,398 


747 


2,144 


529 


448 


977 


3,121 


Medical sciences 


1,283 


431 


1,714 


388 


388 


776 


2,490 



KEY: NASF = net assignable square feet. 



NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 



to meet their current biomedical research commitments. 
Sixty-seven percent of all academic institutions reported 
inadequate amounts of biomedical research space. 

With respect to the condition of their biomedical 
research space, the HBCUs rated 47 percent (315 thou- 
sand NASF) of their biomedical research space as 
“suitable for the most scientifically sophisticated 
research,” whereas 45 percent of the biomedical research 
space at all academic institutions was rated this way. By 
contrast, the HBCUs rated 8 percent (54 thousand NASF) 
of their biomedical research space as needing major 
repair/renovation or replacement, whereas 21 percent of 
the biomedical research space at all academic institutions 
was reported as being in this condition. 

In fiscal years 1996 and 1997, 6 HBCUs began con- 
struction on 1 1 1 thousand NASF of biomedical research 
space at an expected completion cost of $31 million. In 



1998 and 1999, 8 HBCUs were scheduled to begin con- 
struction on 139 thousand NASF of biomedical research 
space at an expected completion cost of $40 million. 

Similarly, in fiscal years 1996 and 1997, 8 HBCUs 
began new repair/renovation projects on 93 thousand 
NASF of biomedical research space at an expected 
completion cost of $6.0 million. In 1998 and 1999, 
6 HBCUs were scheduled to begin new repair/renovation 
projects on 223 thousand NASF of biomedical research 
space at an expected completion cost of $8.9 million. 

Animal Research Facilities at 
Biomedical Research-Performing 
Institutions 

In 1998, 700 of the 908 biomedical research- 
performing institutions (77 percent) had animal 
laboratory facilities. While 85 percent of the academic 
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Table 9^8. Amount, condition, adequacy, construction, and repair/renovation of biomedical research facilities 
at Historically Black Colleges and Universities (HBCUs) compared to all academic institutions: 1998 



Indicator 


HBCUs 


All academic 
institutions* 


Mi imhprnf institutions 


57 


660 


Amount of S&E research space [NASF in millions] 






All S&E fields 


2.34 


143.3 


Biomedical sciences, total 


0.67 


56.2 


Colleges and universities 


0.40 


26.4 


Biological sciences 


0.31 


19.4 


Medical sciences 


0.10 


7^0 


Medical schools 


0.27 


29.8 


Biological sciences 


0.18 


11.6 


Medical sciences 


0.09 


18.1 


Adequacy of current amount of biomedical research space [percentage of institutions] 


29 


33 


Sufficient to support needs of current biomedical research program commitments 


Not sufficient to support needs of current biomedical research program commitments 


71 


67 


Condition of existing biomedical research space [percentage of space] 


47 


45 


Suitable for use in the most sophisticated scientific research 


Effective for most uses but may need limited repair 


45 


33 


Requires major repair/renovation to be used effectively 


7 


17 


RpniiirPQ rpnlacpmpnt 


1 


4 








Construction projects: fiscal years 1996-97 




128 


Number of institutions with projects >$100,000 


6 


Biomedical research space to be constructed [NASF in thousands] 


111 


5,303 


Expected cost [in thousands of dollars] 


31,258 


1,625,638 


Sources of funds for all construction projects [percentage of total cost] 






Federal Government 


7 


9 


State and local governments 


76 


31 


Private donations. 


5 


19 


Institutional funds 


2 


19 


Debt financing 


7 


21 


Other 


3 


1 


Scheduled construction projects: fiscal years 1998—99 






Number of institutions planning projects >$100,000 


8 


117 


Biomedical research space to be constructed [NASF in thousands] 


139 


7,652 


Expected cost [in thousands of dollars] 


40,195 


2,227,605 


Repair/renovation projects: fiscal years 1996-97 


8 


244 


Number of institutions with projects >$100,000 


Biomedical research space to be repaired or renovated [NASF in thousands] 


93 


6,897 


Expected cost [in thousands of dollars] 


6,042 


637,046 


Scheduled repair/renovation projects: fiscal years 1998-99 




189 


Number of institutions planning projects >$100,000 


6 


Biomedical research space to be repaired or renovated [NASF in thousands] 


223 


7,927 


Expected cost pn thousands of dollars] 


8,850 


732,933 



* Includes all academic institutions, with and without biomedical research space. 



KEY: NASF = net assignable square feet. 

S&E = science and engineering 

NOTE: Components may not add to totals due to rounding. 

SOURCE: National Science Foundation/Division of Science Resources Studies, 1998 Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities. 
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institutions and 80 percent of the research hospitals had 
animal laboratory facilities, less than half (46 percent) 
of the nonprofit research organizations had such facilities 
(table 9-9). 

The biomedical research-performing institutions 
reported a total of 14 million NASF of animal research 
space at biomedical research-performing institutions. 
Most of that space (83 percent or 12 million NASF) was 
located in the academic institutions. The nonprofit 
research organizations accounted for 12 percent of all 
the animal research space (1.7 million NASF), while the 
research-performing hospitals account for 5 percent 
(0.7 million NASF). The majority of animal research 
space (71 percent or 1 0 million NASF) was animal housing 
space, the remaining 29 percent (4 million NASF) was 
animal research space. 

Institutions with animal research space reported that 
69 percent (9.8 million NASF) of that space was at 
Federal biosafety Level 1 (i.e., acceptable for work with 
microorganisms not known to cause disease in healthy 
humans). Another 28 percent (4.0 million NASF) of that 
space was at Level 2 (i.e., acceptable for work with 
moderate-risk agents present in the community and 
associated with human disease of varying severity), and 
4 percent (0.6 million NASF) was at Level 3 (i.e., 
acceptable for work with indigenous or exotic agents with 
a potential for respiratory transmission, and which 
may cause serious and potentially lethal infection). No 
biomedical research-performing institution had animal 
research space at Level 4 (i.e., acceptable for work with 
biological agents that may cause the transmission of a 
potentially lethal disease for which there is no readily 
available cure). 

Overall, 88 biomedical research-performing insti- 
tutions were scheduled to start construction on 1 .2 mil- 
lion NASF of animal research facilities at an estimated 
cost of $462 million in 1998 and 1999. The scheduled 
construction projects across institution types were as 
follows: 



• Among academic institutions, 3 5 institutions were 
scheduled to start construction on 492 thousand 
NASF of animal research space at an estimated 
cost of$ 162 million in 1998 and 1999; 

• Among nonprofit research organizations, 45 
institutions were scheduled to start construction 
on 422 thousand NASF of animal research space 
at an estimated cost of $143 million 1998 and 
1999; and 

• Among research hospitals, 8 institutions were 
scheduled to start construction on 242 thousand 
NASF of animal research space at an estimated 
cost of $157 million in 1998 and 1999. 

Similarly, 69 biomedical research-performing insti- 
tutions were scheduled to start repair/renovation projects 
on 350 thousand NASF of animal research space at an 
estimated cost of $69 million in 1998 and 1999. The 
scheduled repair/renovation projects across institutions 
types were as follows: 

• Among academic institutions, 56 institutions 
were scheduled to start repair/renovation projects 
on 303 thousand NASF of animal research space 
at an estimated cost of $45 million in 1998 and 
1999; 

• Among nonprofit research organizations, 6 insti- 
tutions were scheduled to start repair/renovation 
projects on 28 thousand NASF of animal research 
space at an estimated cost of $7 million 1998 
and 1999; and 

• Among research hospitals, 7 institutions were 
scheduled to start repair/renovation projects on 
20 thousand NASF of animal research space at 
an estimated cost of $18 million in 1998 and 
1999. 
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